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A  NEW  THEORY 


OP  THE 

ORIGIN  OF  SPECIES. 


CHAPTER  I. 

PRELIMINARY 

Classification  of  Animals  and  Plants — What  are  Species — Evolu¬ 
tion  of  same  kind,  the  prevailing  idea. 

The  animal  kingdom  was  classified  by  the  late 
Prof.  Louis  Agassiz  into  five  great  branches  or 
types,  to  wit :  Protozoa,  Radiates,  Molluscs, 
Articulates  and  Vertebrates,  according  to  a 
plan  of  structure  peculiar  to,  and  running  through 
each. 

Protozoa ,  is  the  name  now  given  to  a  numerous 
family  of  nearly  structureless  forms  of  life,  fur¬ 
nishing,  as  it  were,  the  raw  material  from  which 
the  other  great  types  have  originated  and  diverged. 
The  Moners  constitute  a  large  class  of  this  type, 
of  which  Haeckel  says — “They  are  not  only  the 
simplest  organisms  with  which  we  are  acquainted, 
but  also  the  simplest  living  beings  we  can  con¬ 
ceive  of  as  capable  of  existing  ;  and  though  their 
entire  body  is  but  a  single,  formless,  small  lump 
of  protoplasm,  (each  molecule  of  it  being  like  the 
other),  without  any  combination  of  parts,  yet  they 
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perform  all  the  functions  which  in  their  entirety 
constitute  in  the  most  highly  organized  animals 
and  plants  what  is  comprehended  in  the  idea  of 
life:  namely;  sensation  and  motion,  nutrition  and 
propagation.”  (l-vm-67). 

Radiates  include  alt  animals  whose  organs 
radiate  from  a  common  center,  and  branch  out 
into  three  classes — Polyps,  Acalephs  and  Ecliino- 
derms. 

Molluscs  are  all  soft  bodied  animals,  without 
articulated  members,  though  sometimes  contain¬ 
ing  hard  parts  internally,  and  are  sometimes  cov¬ 
ered  with  hard  shells.  This  type  divides  into 
three  classes — Acephals,  Gasteropods  and  Cephal- 
opods. 

Articulates  are  those  having  bodies  more  or 
less  divided  into  lobes,  rings  or  joints,  with  a  skin 
or  crust,  sufficient! v  hard  to  form  an  external 
skeleton.  Of  these  there  are  three  classes — 
Worms,  Crustaceans  and  Insects. 

Vertebrates  include  those  having  two  elongated 
cavities,  one  above  and  the  other  below  a  bony 
axis,  called  the  back  bone.  The  upper  cavity  con¬ 
tains  the  spinal  cord  which  enlarges  at  one  extrem¬ 
ity  into  the  brain  ;  and  the  lower,  the  organs  of 
respiration,  digestion  and  reproduction.  This 
type  divides  into  five  great  classes — Fishes,  Bat- 
rachians,  Reptiles,  Birds  and  Mammals. 

Haeckel,  however,  divides  the  animal  kingdom 
into  seven  types  or  tribes,  to  wit  :  1,  The  Proto¬ 
zoa.  2,  The  Zoophytes  (or  plant  animals).  3, 
The  Vermes  (or  worms).  4,  Molluscs  (or  soft  bod 
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ied  animals).  5,  The  Echinoderms  (or  star  ani¬ 
mals.  6,  The  Arthropoda  (or  articulated  ani¬ 
mals).  7,  The  Vertebrata.  (38-1-46). 

The  division  of  the  classes  in  each  type,  runs 
into  orders,  families,  genera  and  species.  There 
are  wide  differences  between  the  types  ;  less  wide 
between  the  classes  ;  and  these  differences  con¬ 
tinue  to  diminish  as  we  descend  to  families,  genera 
and  species. 

The  other  forms  of  life  are  vegetable,  commenc¬ 
ing  in  microscopic  Diatoms,  which  furnish  food 
for  the  humble  Moner,  and  diverging  thence  to 
the  magnificent  growths  of  the  forest. 

The  vegetable  kingdom  divides  itself  into  two 
great  branches — Plisenogams,  or  flowering  plants 
and  Cryptogams,  or  flowerless  plants.  The  Phse- 
nogamous  are  of  two  classes — Exogens  and  Endo- 
gens — the  former  comprising  all  plants  com¬ 
posed  of  pith  in  the  centre,  bark  outside,  and 
wood  between  the  two and  growing  by  annual 
additions  of  concentric  rings  of  wood  ;  and  the 
latter  comprising  all  plants  whose  stems  are  not 
composed  of  concentric  layers,  but  whose  woody 
substance  is  distributed  through  the  stems  in 
threads  end  bundles. 

The  Cryptogamous  comprise  all  the  lowest  forms 
of  vegetation ;  and  instead  of  flowers  have  some 
thing  analagous  thereto,  and  produce  spores  in¬ 
stead  of  seeds.  Of  these  there  are  three  classes 
— Thallophytes ,  comprising  sea- weeds,  lichens 
and  fungi — Anophyles ,  comprising  mosses  and 
small  plants  with  leafy  stems  and  simple  narrow 


10  A  New  Theory  of  the  Origin  of  Species. 

leaves — and  Acrogens  including  ferns  and  lyclio- 
pods. 

A  genus  is  a  group  of  animals  comprising  one 
or  more  species.  Thus  of  the  genus  Equus ,  the 
Horse,  Ass,  Zebra  and  Quagga  are  considered  as 
species.  But  what  are  species?  Strange  to  say, 
this  is  a  question  which  does  not  appear  to  be 
well  settled  ;  no  definition  yet  given  seems  to  have 
been  universally  satisfactory  to  naturalists.  Dar¬ 
win,  who  ought  to  be  good  authority,  is  by  no 
means  satisfied.  He  says:  “Certainly  no  clear 
line  of  demarcation  has  as  yet  been  drawn  be¬ 
tween  species  and  sub-species — that  is,  the  forms 
which  in  the  opinion  of  some  naturalists  come 
very  near  to,  but  do  not  quite  arrive  at,  the  rank 
of  species  ;  or,  again  between  sub-species  and  well 
marked  varieties,  or  between  lesser  varieties  and 
individual  differences.  These  differences  blend 
into  each  other  by  an  insensible  series  ;  and  a 
series  impresses  the  mind  with  the  idea  of  an 
actual  passage.”  Again:  “From  these  remarks 
it  will  be  seen,  that  I  look  upon  the  term  species 
as  one  arbitrarily  given,  for  the  sake  of  conveni¬ 
ence,  to  a  set  of  individuals  closely  resembling 
each  other,  and  that  it  does  not  essentially  differ 
from  the  term  variety,  which  is  given  to  less  dis¬ 
tinct  and  more  fluctuating  forms.”  (2-52-3). 
(New  Ed.  from  §th  English ,  41-2). 

According  to  this  a  genus  may  be  regarded  as 
the  original  type,  and  species  as  the  varieties 
which  have  branched  therefrom,  and  this  appears 
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to  be  the  construction  given  to  Darwin’s  idea  by 
Haeckel.  (3-1-42-3). 

According  to  Quartrefages :  “  Species  are  indi¬ 
viduals  resembling  each  other  more  or  less,  which 
may  be  regarded  as  having  descended  from  a  sin¬ 
gle  primitive  pair  by  an  uninterrupted  and  nat¬ 
ural  succession  of  families.” 

Prof.  Rice  (26  N.  Englander,  604)  says  :  UA  spe¬ 
cies  has  been  defined  as  a  group  of  individuals 
descended  from  a  common  pair.  In  order  to  avoid 
a  disputed  question  this  definition  may  be  modi¬ 
fied  as  follows :  A  group  of  individuals  present¬ 
ing  individual  differences  compatible  with  pos¬ 
sible  community  of  descent.” 

There  are  between  60  and  70  elementarv  sub- 
stances,  which  with  their  endless  combinations 
make  up  the  entire  composition  of  the  globe. 
These  substances  and  their  compounds  we  call 
matter ,  as  distinguished  from  life  or  mind  ;  and 
they  constitute  as  well,  the  bodies  of  all  living  or¬ 
ganisms. 

Sixteen  of  these  substances  make  up  the  bulk 
of  the  earth,  and  of  its  organic  forms,  to  wit : — 
Oxygen,  hydrogen,  nitrogen,  fluorine,  chlorine, 
carbon,  sulphur,  phosphorous,  silicon,  albumi- 
num,  potassium,  sodium,  calcium,  magnesium, 
iron  and  manganese. 

Advancing  a  step  further  within  the  limits  of 
physical  causation,  we  find  that  the  earth,  and  all 
the  elementary  substances  of  which  it  is  composed, 
owe  their  existence  to  the  sun.  Thus  far  we  can 
go  with  scientific  certainty,  in  reference  to  the 
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composition  of  living  forms,  irrespective  of  their 
life.  It  is  also  well  established  that  inorganic 
nature  has  been  brought  into  existence  and  to  its 
present  forms,  by  gradual  processes  and  from  sim¬ 
pler  elements.  The  hardest  rocks,  and  the  most 
rigid  metals,  equally  with  water  and  air  are  but 
the  results  in  a  regular  chain  of  causes,  from  the 
action  of  prior  incandescent  gases,  which  contain¬ 
ed  the  elements  of  all  that  followed. 

We  then  come  to  the  great  question  :  What  is 
the  origin  of  the  vast  numbers  of  the  species  of 
plants  and  animals  upon  the  earth,  having  a  com¬ 
pound  existence  of  life  and  material  substances  ? 
How  came  they  to  be  differentiated  into  species  ? 

This  question  involves  that  of  the  creation  of 
the  universe,  physical  and  psychical — the  uni¬ 
verse  of  life  and  of  the  organic  forms  by  which 
life  is  manifested.  It  involves  the  methods  by 
which  all  things  have  been  produced. 

Assuming  that  the  earth  and  its  organic  forms 
are  the  work  of  a  personal  Creator,  there  would 
then  be,  relatively,  bu£  two  order  of  existences, 
the  Creator  and  the  created — the  one  uncreate,  in¬ 
finite,  stable  and  perfect — the  other  imperfect, 
limited  and  changeable.  This  relative  imperfec¬ 
tion  would  result  as  a  necessity  of  creation,  inas¬ 
much  as  it  is  not  a  supposable  idea  that  the  Crea¬ 
tor  could  or  would  duplicate  himself.  Neverthe¬ 
less,  created  things  have  a  degree  of  relative  per¬ 
fection.  Thus  oxygen,  though  ever  changing  in 
connection  with  other  material  substances — some¬ 
times  in  good  company  and  sometimes  in  bad — 
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remains  perfect  oxygen.  So  tlie  mind  or  soul  of 
man,  from  its  attribute  of  imperfectibility,  chang¬ 
ing  from  good  to  bad,  and  bad  to  good,  and  all 
their  intermediates,  remains  mind  and  nothing 
else. 

The  logic  of  creation  lies  in  its  unity,  uniform¬ 
ity  and  completeness.  As  a  question  of  power, 
it  requires  the  same  degree  of  force  to  create  an 
insect  and  a  planet — no  more,  no  less.  It  is  a  unit, 
because  it  culminates  in  man  as  the  ultimate  de¬ 
sign  of  the  Creator.  Every  step  in  the  process 
has  evidently  had  reference  to  that  which  was  to 
follow — a  cause  to  the  effect  to  be  produced.  The 
creation  of  the  gigantic  ferns  and  other  vegetable 
growths  of  the  carboniferous  era,  were  steps  in 
the  production  of  coal  deposits,  so  necessary  to 
modern  civilization — the  creation  of  the  lowest 
monad  was  a  step  in  the  creation  of  man. 

How  creation  has  been  effected  is  the  vexed 
question  of  the  day.  The  old  belief  asserts  the 
formation  of  the  first  of  every  species  in  full  ma¬ 
turity,  without  passing  through  a  germinal  or  em- 
bryological  state.  The  first  man,  male  and  female, 
had  no  infancy  or  childhood — the  first  of  every 
species  of  plant,  no  seed  or  germination.*  This 

*  Tlie  utter  crudeness  of  tlie  idea  is  well  illustrated  by  tlie  fol¬ 
lowing  extract  from  a  sermon  of  Dupanloup,  Bishop  of  Orleans  : 
“  God  took  a  little  earth  in  his  divine  hands,  and  it  pleased  him¬ 
self  to  mould  therefrom  the  body  of  a  man,  and  this  clay  fashioned 
by  such  hands,  soon  received  the  most  beautiful  and  robust  form 
that  had  yet  appeared  in  the  world.  Nevertheless  that  was  but 
an  admirable  statue,  and  not  the  image  and  likeness  of  God.  Then 
God  breathed  into  its  face  the  breath  of  life  spiraculu  n  nice,  the 
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belief  grew  out  of  prior  states  of  lmman  simplicity 
and  credulity,  when  opinions  were  formed  upon 
appearances — when  the  sun  was  supposed  to  re¬ 
volve  around  the  earth,  and  the  latter  was  believed 
to  be  an  extended  plane. 

But  the  world  is  out -growing  its  infantile  state 
and  demands  a  theory  consistent  with  scientific 
induction ;  and  which  may  stand  the  test  of  en¬ 
lightened  discussion.  Hence  the  origin  and 
growth  of  the  doctrine  of  evolution,  founded  on 
a  series  of  facts  inconsistent  with  the  old  faith. 
And  it  may  be  safely  assumed  that  evolution  of 
some  kind  has  become  the  prevailing  idea  of  men 
of  science,  and  the  aspect  is  that  it  will  generally 
prevail. 

Evolution,  however,  divides  itself  into  that  of 
the  theist,  and  that  of  the  strict  materialist,  and 
the  real  controversy  is  between  the  two.  The  one 
looks  to  a  First  Cause,  and  the  evidences  of  de¬ 
sign,  while  the  other  ignores  both.  Heretofore 
the  controversy  has  been  between  Theology  and 
Science ;  but  since  there  is  no  dispute  about  the 
controlling  facts,  it  must  hereafter  be  carried  on 
irrespective  of  religious  creeds. 

Among  the  problems  to  be  solved  in  this  con¬ 
test  are,  whether  matter  is  self-existent,  and  from 
its  self  constituted  properties  originated  living 
forms  ;  or  whether  it  was  created  and  made  recipi¬ 
ent  of  inflowing  life  from  a  personal  and  intelli¬ 
gent  First  Cause  ;  whether  species  originated 

pure  inspiration  of  eternal  and  divine  life,  and  man  became  a  living 
soul.”  (Litters  Living  Age,  April  2,  1870). 
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from  one  or  more  primordial  types,  by  brandling 
out  into  multitudinous  varieties  as  the  result  of 
a  struggle  for  existence,  co-ordinate  with  other 
natural  influences  ;  or  whether  they  were  created 
by  the  influx  of  the  life  of  a  new  species  into  prior 
forms  as  each  progressive  period  made  new  forms 
of  life  necessary. 

No  absolute  certainty  can  be  reached;  and  that 
theory  must  eventually  be  accepted  which  shall 
be  found  most  consistent  with  the  facts,  and  ap¬ 
pear  most  probable  to  the  average  intelligent 
mind. 

The  thinking  mind  of  the  present  day,  both  lay 
and  clerical,  is  inclined  to  the  belief,  that  living 
forms  have  been  differentiated  into  species  by 
some  process  of  evolution.  As  early  as  1794  such 
a  process  was  partially  outlined  by  Erasmus 
Darwin.  This  was  followed,  with  more  or  less  of 
detail,  by  Lamarck,  Pouchet,  and  the  author  of 
“  The  Vestiges  of  the  Natural  History  of  Crea¬ 
tion,  ”  all  of  whom  encountered  the  bitter  denun¬ 
ciations  of  theologians. 

In  1859  Charles  Darwin  presented  the  theory  in 
a  definite  and  systematic  form,  and  then  and 
since  has  supported  it  by  a  vast  array  of  facts. 
And  it  is  the  one,  at  present,  the  most  extensively 
accepted.  But  in  the  judgment  of  many  the 
“Darwinian  Theory,”  so  called,  rests  upon  a 
mass  of  cumulative  evidence,  of  which  no  single 
fact  proves  anything  material  in  its  support ;  and 
by  a  loosely  applied  logic,  it  is  received  as  true, 
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because  no  other  has  been  presented  which  appears 
so  well  to  harmonize  with  the  facts. 

In  the  theory  now  presented  I  have  endeavored 
to  avoid  this  defect,  with  what  success  the  read 
ing  public  must  judge. 
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CHAPTER  II. 


THEORIES. 

Theories  of  Lamarck  and  others.  The  Darwinian  Theory.  Yieios 
in  relation  thereto,  by  Owen,  Iluxley,  Spencer,  and  others. 


In  1809  Lamarck,  a  celebrated  French  naturalist, 
first  promulgated  the  theory  that  one  species 
was  developed  from  another  by  certain  physiolo¬ 
gical  changes,  made  necessary  by  surrounding 
circumstances,  and  producing  new  organs  by  sheer 
force  of  will.  Thus  the  snail  as  it  draws  itself 
along,  is  supposed  to  feel  the  want  of  organs  to 
examine  the  bodies  it  comes  in  contact  with  ;  and 
in  making  the  effort  to  touch  them,  forces  the 
fluids  towards  the  head,  causing  two  or  more 
tentacula  ;  and  this  is  claimed  to  have  happened 
to  the  whole  gasteropod  race. 

So  an  herbivorous  animal,  pressed  for  forage,  ; 
stretches  its  neck  to  reach  the  lower  branches  of 
trees,  and  becomes  a  giraffe.  A  shore  bird  desir¬ 
ing  to  swim  in  search  of  food  spreads  out  its  toes  ; 
and  in  time  its  feet  become  webbed.  So  too,  in 
the  language  of  Yon  Baer  ;  “a  fish  swimming  to¬ 
wards  the  shore  desires  to  take  a  walk,  but  finds 
its  fins  useless.  They  diminish  in  breadth  for 
want  of  use,  and  at  the  same  time  elongate.  This 
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goes  on  with  children  and  grand- children  for  a 
few  millions  of  years,  and  at  last  who  can  be 
astonished  that  the  fins  become  feet.” 

So  the  ape,  most  nearly  related  to  man,  made 
the  first  step  to  humanity,  by  ceasing  to  climb 
trees,  and  assuming  an  upright  gait.  This  is 
supposed  by  him  to  have  changed  the  spinal  col¬ 
umn — changed  the  fore  limbs  into  arms  and  hands 
— the  hind  limbs  to  true  legs — changed  the  food, 
and  as  a  sequence,  the  jaws,  teeth  and  contour  of 
the  face — and  more  marvellous  still,  got  rid  of 
the  tail.  (1-81). 

All  this  is  eminently  fallacious  ;  and  in  contra¬ 
vention  of  the  fact  that  there  are  no  material 
changes  in  the  physical  system  of  any  given 
species,  except  such  as  result  from  adaptation  to 
changed  conditions  ;  and  such  changes  have  never 
yet  been  known  as  effecting  an  undoubted  change 
of  species.  So  obvious  was  the  inadequacy  of 
this  theory  to  produce  such  momentous  results, 
that  the  French  philosopher  gained  few,  if  any, 
adherents.  It  nevertheless  contains  the  germ  of 
the  now  justly  celebrated  “ Darwinian  Theory.” 

Another  French  naturalist,  Pouchet,  starts  with 
a  first  germ  produced  by  spontaneous  generation, 
and  from  it  supposes  the  organization  of  a  form 
like  the  Protozoa.  He  says  ;  ‘‘Let  us  return  to 
this  primordial  anatomical  element  which  we  call 
individual  element.  It  virtually,  represents  a 
vertebrate  animal,  just  as  the  ovum  detached  from 
the  ovary  of  the  female  represents  a  man,  who  is 
only  waiting  for  favorable  circumstances  in  order 
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to  develope  liimself.  This  individual  element 
according  to  our  hypothesis,  is  at  first  simply 
reproduced  ;  then  after  some  considerable  time 
its  descendants  will,  little  by  little,  in  their  own 
sphere  of  activity,  give  birth  to  other  elements  in 
juxtaposition  to  themselves,  in  this  manner  per¬ 
fecting  it,  and  identifying  more  and  more  with 
the  vertebrate  type,  which  it  offers  for  our  con¬ 
sideration.  After  some  considerable  time,  verte¬ 
brates  of  as  simple  an  organism  as  myxine  and 
lampreys  will  have  thus  appeared.  Then  again, 
after  another  considerable  lapse  of  time — millions 
of  centuries  rather  than  thousands — these  animals 
with  elementary  vertebra,  will  have  successively 
produced,  by  transformation,  all  the  vertebrata 
which  stock  the  globe  at  the  present  day.”  (4-124.) 

Between  the  time  of  Lamarck  and  that  of  the 
publication  of  the  “  Origin  of  Species,”  the  most 
important  work  on  the  subject  appeared  anony¬ 
mously  in  1844,  under  the  title  of  “  Yestiges  of 
the  Natural  History  of  Creation.”  It  is  a  work 
of  extraordinary  ability,  and  the  theory  proposed, 
with  all  its  defects,  has  the  merit  of  recognizing 
the  evidence  of  creative  design. 

What  it  was  as  originally  published  may  be 
gathered  from  the  following  extracts  : — “  The  first 
step  in  the  creation  of  life  upon  the  planet  was  a 
chemico- electric  operation,  by  which  simple  ger¬ 
minal  vesicles  were  produced.  This  is  so  much, 
but  what  were  the  next  steps  %  I  suggest  as  an 
hypothesis  countenanced  by  much  that  is  ascer¬ 
tained,  and  likely  to  be  further  sanctioned  by 
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much,  that  remains  to  be  known,  that  the  first 
step  was  an  advance  under  peculiar  conditions 
from  the  simplest  forms  of  beings  to  the  most 
complicated ,  and  this  through  the  medium  of  the 
ordinary  process  of  generation.”  (1st  edition 
p.  155). 

Again — u  The  idea  then  is  that  the  simplest  and 
most  pr  imitive  type  under  a  law  to  which  that  of 
like  production  is  subordinate  gave  birth  to  the 
type  next  above  it ,  that  this  again  produced  the 
next  higher ,  and  so  on  to  the  very  highest ,  the 
stage  of  advance  being  in  all  cases  very  small — 
namely  from  one  species  to  another?”  (p.  170). 
It  will  thus  be  seen  that  life  is  supposed  to  have 
originated  in  its  lowest  germ  by  “  cliemico- 
electric  ”  operation;  and  then  the  work  of  ad¬ 
vancing  and  differentiating  into  species  has  been 
through  “  the  medium  of  the  ordinary  process  of 
generation.”  How  far  the  idea  that  the  origin  of 
species  is  due  to  “the  ordinary  process  of  gener¬ 
ation^  will  be  noticed  hereafter. 

In  the  eleventh  edition  of  the  u  Vestiges,” 
published  in  1800,  though  the  author,  in  a  more 
extended  elaboration  of  his  theory,  has  varied  his 
phraseology,  he  has  not  essentially  changed  his 
ground.  He  supposes  the  series  of  animated 
beings  from  the  lowest  to  the  highest  are  results 
under  the  providence  of  God:  1st,  of  u  an  impulse 
imparted  to  the  forms  of  life,  advancing  them  in 
definite  times  by  generation.”  Sad,  of  another 
modifying  impulse  growing  out  of  the  environ- 
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ment,  answering  to  the  “  adaptation  of  the  natural 
theologian.”  (13-138). 

Under  tliese  and  similar  considerations,  lie  re¬ 
states  as  not  “  a  very  immoderate  hypothesis  that 
a  chemico-dectrie  operation  by  which  germinal 
resides  zoere  produced  was  the  first  phenomenon 
in  organic  creation  ;  and  that  the  second  was  an 
advance  of  these  through  a  succession  of  higher 
grades ,  and  a  variety  of  modifications,  in  accord¬ 
ance  with  the  laws  of  the  same  absolute  nature  as 
those  by  which  the  Almighty  rules  the  physical 
department  of  nature.”  (13-139). 

These  impulses  are  regarded  as  possibilities  of 
nature,  as  instanced  in  the  manner  in  which  bees 
so  modify  a  larva  as  to  produce  the  queen  bee.  (13 
-144).  So,  speaking  of  the  hermit  crab,  he  says 
they  are  as  truly  the  creatures  of  the  great  God 
as  if  they  had  been  made  in  the  manner  of  ua 
human  artist  modeling  a  figure.  But  the  means 
was  inherent  in  natural  forces  in  the  constitution 
of  the  original  tribe  tending  in  generation  to  ac¬ 
comodate  organic  form  to  physical  circumstances.” 
(13-176.) 

As  a  further  illustration  of  what  is  meant  by 
these  impulses  and  inherent  natural  forces  he 
says  : 

“  It  is  the  narrowest  of  all  views  of  the  Deity, 
and  characteristic  of  an  humble  class  of  interests, 
to  suppose  him  constantly  acting  in  particular 
ways  for  particular  occasions.”  (p.  117.)  Much 
more  worthy  of  him  it  surely  is  to  suppose  that 
all  things  have  been  commissioned  by  him  from 
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tlce  first ,  though,  neither  is  he  absent  from  a  par¬ 
ticle  of  the  current  of  natural  affairs  in  one  sense, 
seeing  that  the  whole  system  is  supported  by  his 
Providence.”  (13-138). 

This  is  very  little  removed  from  the  old  idea 
that  the  Creator  impressed  upon  the  creation  cer¬ 
tain  laws,  like  the  winding  up  of  a  clock,  leaving 
natural  things  in  a  measure  to  take  care  of  them¬ 
selves.  It  is  to  be  regretted  that  the  accomplished 
author  could  not  have  perceived  a  continual  flow 
of  creative  energy  from  the  Divine  Being,  acting 
at  all  times  and  places,  and  just  as  directly  and 
potentially  in  the  minutest,  as  the  most  general 
operations.  “  Is  it,  conceivable”  he  says,  “as  a 
fitting  mode  of  exercise  for  creative  intelligence, 
that  it  should  be  constantly  moving  from  one 
sphere  to  another ,  to  form  and  plant  the  various 
species  which  may  be  required  in  each  situation 
at  particular  times” — “yet  such  is  the  notion 
which  we  must  form  if  we  adhere  to  the  doctrine 
of  special  exercise  ?  ’ 5  (13-109). 

Well  let  us  see.  The  heat  and  light  of  the  sun 
is  absolutely  necessary  for  the  growth  of  wheat ; 
and  the  farmers  over  the  whole  earth,  and  it  may 
be  in  Jupiter  and  Saturn  as  well,  have  prepared 
the  ground  and  sown  the  seed  in  especial  refer¬ 
ence  to  the  operation  of  these  elements.  Does 
the  sun  find  it  necessary  to  give  its  attention, 
first  to  one  farm  and  then  to  another  ;  or  first  to 
the  earth,  then  to  Jupiter  and  lastly  to  Saturn? 
Or  does  he  pour  forth  his  heat  and  light  uniformly 
without  reference  to  time  or  space  ? 
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There  is  certainly  some  misconception  as  to 
what  constitutes  a  special,  ancl  what  a  general 
exercise  of  creative  power.  To  suppose  the 
Creator  to  have  made  an  elephant,  as  a  sculptor 
fashions  a  piece  of  statuary  is  one  thing ;  to 
suppose  him  to  have  created  the  elephant  by  in¬ 
fusing  the  proper  life  into  an  approximate  living 
form  without  ordinary  generation,  is  quite  another 
thing ;  and  yet  both  may  be  called  special  acts 
of  creation.  The  first  supposition  is  too  incon¬ 
gruous  to  be  entertained  for  a  moment,  while  the 
other  is  consistent  with  a  rational  concejhion  of 
omnipotent  power. 

Mr.  Herbert  Spencer  summarises  the  theory  of 
“The  Vestiges ”  thus  :  “The  broad  general  con¬ 
trasts  between  lower  and  higher  forms  of  life,  are 
regarded  by  him  as  due  to  an  innate  aptitude  to 
give  birth  to  forms  of  more  perfect  structures.” 
And  he  says  that  Prof.  Owen  re-enumerates  the 
same  doctrine  in  asserting,  “the  axioms  of  the 
continuous  operation  of  creative  power,  or  of  the 
ordained  becoming  of  living  things.”  He  roundly 
characterises  this  as  “  unphilosopliical  ”  because 
“it  is  the  ascription  of  organic  evolution  to  some 
aptitude  naturally  possessed  by  organisms,  or 
miraculously  imposed  on  them  as  “an  explana¬ 
tion  which  explains  nothing” — “a  shaping  of 
ignorance  into  the  semblance  of  knowledge” — as 
“unpresentable  in  thought,”  etc.  (5-1-403-4). 

All  this  is  very  Spencerian.  Nevertheless,  I 
think  it  will  be  found  in  the  sequel,  that  both 
“Vestiges”  and  Prof.  Owen  enjoy  an  advantage 
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in  having,  at  least,  a  glimmering  of  the  truth.  At 
any  rate,  it  provokes  the  query,  whether  the 
“innate  aptitude”  of  the  “Vestiges,”  is  any 
more  miraculous  or  unpresentable  in  thought, 
than  the  “inherent  powers,”  by  which,  according 
to  Mr.  Spencer  (as  will  be  seen),  organisms  are 
formed. 

Dr.  Erasmus  Darwin  (grand  father  of  Charles 
Darwin)  in  Zoonomia  published  in  1794,  reasoned 
that  species  descended  from  one  or  a  few  primor¬ 
dial  germs,  ascribing  their  development  to  a 
tendency  given  to  such  germ  when  created.  In 
regard  to  warm  blooded  animals,  he  suggested 
that  they  have  arisen  from  one  living  tilament, 
which  “  The  Great  First  Cause  endued  with 
animality,  with  the  power  of  acquiring  new  parts, 
attended  with  new  propensities,  directed  by  imi¬ 
tations,  sensations,  volitions,  and  associations; 
and  thus  possessing  the  faculty  of  continuing  to 
improve  by  its  inherent  activity.” 

He  also  anticipated  the  idea  of  Lamarck,  that 
animals  are  modified  by  force  of  their  own  desires, 
in  respect  to  which  he  said  :  “  From  the  first  rudi¬ 
ments  or  primordiums,  to  the  termination  of  their 
lives,  all  animals  undergo  transformations,  which 
are  in  part  produced  by  their  own  exertions  in 
consequence  of  their  desires  and  aversions,  of  their 
pleasures  and  their  pains,  or  of  irritations,  or  of 
associations  ;  and  many  of  these  acquired  forms 
or  properties  are  transmitted  to  their  posterity.” 

Mr.  Spencer,  while  admitting  that  desires,  by 
leading  to  increased  action  of  the  motor  organs, 
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may  induce  further  development  of  the  organs, 
and  that  such  modifications  may  be  transmitted 
to  posterity,  nevertheless  questions  the  theory 
because  it  “involves  the  assumption  that  desires 
and  aversions,  existing  before  experiences  of  the 
actions  to  which  they  are  related,  were  the  origi¬ 
nators  of  the  actions,  and  therefore  of  the  structu¬ 
ral  modifications  caused  by  them.”  (5-1-405).  He 
asks,  “  How  comes  there  a  wish  to  perforin  an 
action  not  before  performed  2  ”  And  lays  down 
this  general  doctrine  :  “  Every  desire  consists  pri¬ 
marily  of  a  mental  representation  of  that  which 
is  desired,  and  secondarily  excites  a  mental  rep¬ 
resentation  of  the  actions  by  which  it  is  attained ; 
and  any  such  mental  representations  of  the  end 
and  means  imply  antecedent  experience  of  the 
end,  and  antecedent  use  of  the  means.” 

If  this  be  true,  it  follows  that  the  moner  experi¬ 
mented  upon  diatoms,  to  determine  whether  the 
absorption  of  it  would  be  wholesome  food ;  the 
wolf  pursued  and  captured  the  deer  to  try  the 
quality  of  venison  ;  the  primitive  ox  tasted  vari¬ 
ous  substances  until  grass  was  found  to  be  the 
most  nutritious  article  of  diet,  running  the  risk  in 
the  meantime  of  being  poisoned  by  henbane  or 
digitalis.  Why,  too,  an  animal  should  go  through 
a  series  of  experiments  in  the  selection  of  food, 
without  an  appetite,  is  a  marvel,  inasmuch  as 
appetite  is  nothing  more  than  a  desire  for  food. 

It  is  difficult  to  see  how  there  can  be  any  action 
of  a  living  animal,  without  the  exercise  of  some 
kind  of  will  or  desire  ;  and  Mr.  Spencer’s  idea  in- 


26  A  New  Theory  of  the  Origin  of  Species. 

volves  the  necessity  of  spontaneous  action  before 
desire  or  aversion  can  be  excited.  It  stands  thor¬ 
oughly  in  conflict  witli  the,  apparently,  established 
fact,  that  every  living  animal  below  man,  comes 
into  existence  with  that  degree  of  mind  known,  in 
common  parlance,  as  instinct,  which  enables  it, 
without  tuition  or  experience,  to  select  its  food 
and  do  all  other  acts  essential  to  its  existence  and 
propagation.  And  this  would  be  the  “  mental 
representation  of  the  end  and  the  means,”  given 
to  it  at  its  creation. 

In  1859,  Dr.  Charles  Darwin  published  his  first 
work  on  the  subject,  in  which  the  origin  of  species 
is  ascribed  chiefly  to  ‘‘Natural  Selection,”  or  the 
survival  of  the  fittest,  in  the  struggle  for  life.  He 
starts  with  from  one  to  four  or  five  original  pro¬ 
genitors,  from  which  all  animals  have  descended, 
branching  out  under  the  operation  of  this  law, 
into  the  almost  innumerable  species  which  now 
exist.* 

lie  says :  “Although  much  remains  obscure, 
and  will  long  remain  obscure,  I  can  entertain  no 
doubt,  after  the  most  deliberate  study  and  dis¬ 
passionate  judgment  of  which  I  am  capable,  that 
the  view  which  most  naturalists  entertain,  and 
which  I  formerly  entertained — namely,  that  each 
species  has  been  independently  created — is  erro¬ 
neous.  I  am  fully  convinced  that  species  are  not 
immutable  ;  but  that  those  belonging  to  what  is 

*  ‘‘Analogy  would  lead  one  step  further,  namely,  to  the  belief 
that  all  animals  and  plants  have  descended  from  one  prototype/’ 
(2-420). 
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called  tlie  same  genera  are  lineal  descendents  of 
some  other  and  generally  extinct  species,  in  the 
same  manner  as  the  acknowledged  varieties  of 
any  one  species  are  the  descendants  of  that  spe¬ 
cies.  Furthermore,  I  am  convinced  that  Natural 
Selection  has  been  the  main  but  not  exclusive 
means  of  modification.  ”  (2-13). 

Again,  uby  my  theory,  these  allied  species 
have  descended  from  a  common  parent ;  and  dur¬ 
ing  the  process  of  modification,  each  has  become 
adapted  to  the  condition  of  life  of  its  own  region, 
and  has  supplanted  and  exterminated  its  original 
parent  and  all  the  transitional  varieties  between 
its  past  and  present  states.”  (2-156). 

As  one  of  his  numerous  illustrations  of  the 
mode  in  which  this  law  produces  the  survival  of 
the  fittest,  he  instances  the  case  of  the  wolf, 
during  a  period  of  scarcity  of  the  animals  on 
which  they  prey,  in  which  “the  swiftest  and 
slimmest  wolves  would  have  the  best  chance  of 
surviving.”  (p.  2-86). 

It  will  thus  be  seen  that  a  fundamental  point 
in  the  theory  is,  that  the  change  in  the  organs, 
and  production  of  new  organs  must  be  of  service 
to  the  animal  in  the  struggle  for  life. 

The  other  agencies  which  co-operate  with  Nat¬ 
ural  Selection,  are  the  environment,  the  local 
circumstances  of  climate,  geographical  situation, 
etc.  The  combined  operation  of  these  causes  is 
by  “  slight  successive  variations.”  Nature  “can 
never  take  a  leap  but  must  advance  by  the  short¬ 
est  and  slowest  steps.”  (2-174). 


28 


A  New  Theory  of  the  Origin  of  Species. 


If  (lie  says),  it  could  be  demonstrated  that  any 
complete  organ  existed  which  could  not  jiossibly 
have  been  formed  by  numerous  successive  slight 
modifications,  my  theory  would  absolutely  break 
down.”  (2-169). 

He  does  not  tell  us  how  his  four  or  five  primor¬ 
dial  types  were  created.  Whether  they  were 
fashioned  from  crude  earth  by  the  Creator  as  he 
is,  in  popular  estimation,  supposed  to  have  formed 
Adam  ;  or  whether,  after  earthy  materials  came 
into  existence  the  atomshaving  chemical  affinities 
rushed  together,  and  formed  protoplasmic  bodies, 
productive  or  recipient  of  life,  are  mysteries  which 
he  leaves  unsolved. 

In  “Lay  Sermons,”  p.  279,  280,  we  find  Prof. 
Huxley  saying:  “with  respect  to  the/  origin  of 
this  primitive  stock  or  stocks,  the  doctrine  of  the 
origin  of  species  is  obviously  not  necessarily  con¬ 
cerned.  The  transmutation  hypothesis,  for  ex¬ 
ample,  is  perfectly  consistent  with  the  conception 
of  a  special  creation  of  the  primitive  germ,  or  with 
5  the  supposition  of  its  having  arisen  as  a  modifica¬ 
tion  of  inorganic  matter  by  natural  causes.” 

We  are  not  quite  prepared  to  admit  that  the 
transmutation  hypothesis  is  consistent  with  the 
“special  creation”  of  Darwin’s  four  or  five 
primitive  germs  ;  because  it  breaks  the  uniform 
plan  upon  which  we  have  a  right  to  suppose 
creation  proceeds.  If  there  were  special  creations 
of  five  primitive  stocks,  why  not  five  hundred  or 
five  thousand  as  well  ?  Hay,  why  not  of  every 
distinct  species?  Nor  is  the  alternative  pleasant 
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that  we  must  believe  these  germs  to  have  arisen 
as  a  modification  of  inorganic  matter  by  44 natural 
causes .” 

What  the  theory  really  is  may  be  more  fully 
understood  by  reference  to  the  views  of  the  most 
prominent  of  the  scientific  men  who  have,  in  whole 
or  in  part,  adopted  it  ;  and  it  will  be  seen  that 
they  do  not  always  harmonize  with  each  other  or 
with  Darwin. 

Prof.  Owen  made  a  distinction  between  44  Deri¬ 
vation”  and  natural  selection,  and  advocated  the 
former.  He  said  :  44  Derivation  recognizes  a  pur¬ 
pose  in  the  defined  and  pre-ordained  course  due 
to  innate  capacity  or  power  of  change  by  which 
created  Protozoa,  have  risen  to  the  higher  forms 
of  plants  and  animals.”  44  Derivation  holds  that 
every  species  changes  in  time  by  virtue  of  inher¬ 
ent  tendencies  thereto.  Natural  selection  holds 
that  no  such  change  can  take  place  without  the 
influence  of  altered  external  circumstances  edu¬ 
cing  or  selecting  such  change.  ”  4  4  So  being  unable 
to  accept  the  volitional  hypothesis,  or  that  of 
impulse  from  within,  I  deem  an  innate  tendency  to 
deviate  from  parental  type,  operating  through 
periods  of  adequate  duration,  to  be  the  most 
probable  nature  or  way  of  operation  of  the  second¬ 
ary  law,  whereby  species  have  been  derived  one 
from  another.”  (6-51). 

From  this  it  would  seem  that  one  species  was 
derived  from  another,  in  a  rising  scale  of  advance¬ 
ment  under  the  pressure  of  an  44  innate  capacity,” 
or  of  44  inherent  tendencies  ;”  though  it  is  diffi- 
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cult  to  see  much  difference  between  this  and  the 
“impulse  from  within”  of  the  “  Vestiges.” 

Darwin,  however,  does  not  assent  to  this.  He 
says  :  “Natural  selection  includes  no  necessary 
or  universal  law  of  advancement  or  development,” 
but  “  only  takes  advantage  of  such  varieties  as 
arise  and  are  beneficial  to  each  creature  under 
its  complex  relations  of  life.”  (2-119).  In  other 
words,  it  is  a  mere  struggle  for  existence  coupled 
with  changing  conditions. 

Prof.  Kolliker,  cited  by  Huxley,  said  :  (7-310, 
311). 

“The  fundamental  conception  of  this  hy¬ 
pothesis  is,  that  under  the  influence  of  a  general 
law  of  development  the  germs  of  organisms  pro¬ 
duce  others  different  from  themselves.  This 
might  happen  (1)  by  the  fecundated  ova  passing, 
in  the  course  of  their  development,  under  par¬ 
ticular  circumstances,  into  higher  forms  ;  (2)  by 
the  primitive  and  later  organisms  producing  other 
organisms,  without  fecundation,  out  of  germs  or 
eggs  (Parthenogenesis).  “  It  is  obvious  that  my 
hypothesis  is  very  similar  to  that  of  Darwin’s, 
inasmuch  as  I  consider  that  the  various  forms  of 
animals  have  proceeded  directly  from  one  another. 
My  hypothesis  of  the  creation  of  organisms  by 
heterogeneous  generation,  however,  is  distin¬ 
guished  very  essentially  from  Darwin’s  by  the 
entire  absence  of  the  principle  of  useful  varia¬ 
tions,  and  their  natural  selection  ;  and  my  fun¬ 
damental  conception  is,  that  a  great  plan  of  de¬ 
velopment  lies  at  the  foundation  of  the  origin 
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of  the  organic  world ,  impelling  the  simple  forms 
to  more  and  more  complex  developments .  How 
tliis  operates,  wliat  influences  determine  the  de¬ 
velopment  of  tlie  eggs  and  tlie  germs,  and  impel 
them  to  assume  constantly  new  forms,  I  cannot 
pretend  to  say ;  but  I  can  at  least  adduce  the 
great  analogy  of  the  alternation  of  generation. 
If  a  Bipennaria ,  a  Brachiolaria ,  a  Bluteus ,  is 
competent  to  produce  the  Echinoderm ,  which  is 
so  widely  different  from  it ;  if  a  liy droid  polyp 
can  produce  the  higher  Medusa  if  the  vermiform 
trematode  ‘nurse5  can  develop  within  itself  the 
very  unlike  Cercaria ,  it  will  not  appear  impossible 
that  the  egg,  or  ciliated  embiyo,  of  a  sponge,  for 
once,  under  special  conditions,  might  become  a 
hydroid  polyp,  or  the  embryo  of  a  Medusa,  an 
Echinoderm.” 

Great  plans  are  not  of  spontaneous  generation, 
but  must  of  necessity  be  formed  by  an  intelligent 
power  equal  to  their  conception  and  fulfilment. 
If  by  the  words,  “A  great  plan ,”  used  in  the 
above  connection  bv  Prof.  Kolliker,  lie  means 
that  the  Creator  uses,  or  has  used,  simpler  forms 
to  create  the  more  complex,  he  is  much  nearer 
the  truth  than  he  was  himself  aware.  Otherwise, 
he  does  not  in  the  least  improve  upon  the  “  in¬ 
nate  capacity,”  “inherent  powers,”  “inscruta¬ 
ble  mysteries,”  and  other  like  phrases,  used  so 
frequently  to  express  an  utter  inability  to 
explain  * 

*  Recently  my  attention  lias  been  for  tlie  first  time  directed 
to  tlie  History  of  Evolution  by  Prof.  Alex.  Wincliell.  In  this  lie 
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Then  again  as  to  the  doctrine  of  transmutation, 
to  wit  ;  that  life  as  well  as  form  is  transmuted, 
there  is  a  difficulty  of  no  little  magnitude  to  be 
surmounted.  Is  there  anything  in  the  vast  array 
of  facts  collected  and  arranged  by  Darwin,  that 
in  the  remotest  degree  accounts  for  the  transmu¬ 
tation  of  the  opposite  principles  of  life  into  each 
other?  Such  as  the  sheep  into  the  wolf  or  the 
reverse  ? 

In  support  of  his  theory, the  author  has  collected 
a  great  mass  of  facts,  not  only  in  his  original  work, 
but  in  the  subsequent  one  of  “  The  Variation  of 
Animals  and  Plants  under  Domestication.”  His 
wide  range  of  research  and  illustration,  combined 
with  logical  skill  in  arranging  and  applying  his 
facts,  made  a  deep  impression  upon  the  scientific 
world,  and  gained  some  distinguished  converts. 

classes  me  with  Kolliker,  as  adopting  the  theory  of  Partheno¬ 
genesis,  which,  he  says,  “is  in  contempt  of  the  universal  law  of  life” 
(40-53).  Parthenogenesis  is  expressive  of  the  origin  of  the  life  of  a 
new  species  by  extraordinary  generation,  exclusive  of  reproduction 
in  the  ordinary  manner.  In  my  pamphlet  (published  in  1872)  what 
is  meant  by  extraordinary  generation,  as  there  used,  is  set  forth 
substantially  as  in  the  present  work  ;  and  in  this,  as  the  reader  can 
see,  the  origin  of  a  new  species  is  ascribed  to  the  direct  inflow  of 
life  from  the  Creator,  exclusive  of  ordinary  generation.  It  is  a 
misnomer,  therefore,  to  class  me  with  Kolliker,  without  giving 
the  reader  some  idea  of  the  modus  operandi  of  “  extraordinary 
generation,”  as  explained  by  me.  This,  however,  would  be  of 
little  account,  had  not  Prof.  W.  made  a  seeming  attempt  to  adopt 
the  same  theory.  He  says:  “  It  does  not  exclude  divine  agency 
from  the  work  of  organic  advancement  to  assume  that  it  has  been 
effectei  through  the  reproductive  and  other  physiological  pro¬ 
cesses.  The  Creator  no  less  made  man  if  he  caused  him  to  be  de¬ 
rived  by  descent  from  the  orang  outan  (40-15)', 
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So  far  lie  had  not  undertaken  to  account  for  the 
origin  of  man,  without  which  his  theory  manifestly 
lacked  logical  coherence,  and  the  mass  of  scientific 
men  were  slow  to  believe  that  the  wide  gulf 
between  the  instinct  of  the  highest  ape  and  the 
lowest  human  mind,  could  be  bridged  over  in  that 
way. 

In  a  later  work,  “The  Descent  of  Man,”  (1871), 
he  makes  the  effort,  with  great  logical  ingenuity, 
to  supply  this  lack,  and  now  his  theory,  whether 
sound  or  unsound,  presents  an  unbroken  chain  of 
development  from  the  lowest  organism  up  to  and 
including  man. 

It  will  thus  be  seen  that  the  theory  claims  to  be 
true  to  the  amazing  extent  of  accounting  for  all 
the  structural  and  physiological  distinctions 
between  animals  in  the  long  chain  from  the  Moner 
to  Man. 

The  working  of  the  theory  is  by  extinction  and 
divergence.  “  Natural  selection  leads  to  diver¬ 
gences  of  character,  and  to  much  extinction  of 
the  less  improved  and  intermediate  forms  of  life.” 
(2-117). 

Animals  improve  by  domestication  ;  and  under 
changed  conditions  by  adaptation  ;  and  in  both 
cases  varieties  are  produced.  But  no  instance  has 
ever  yet  been  known  where  anything  like  a  radical 
change  of  species  has  occured  either  by  domes¬ 
tication  or  natural  selection  :  Nor  can  such  change 
ever  occur,  under  such  influences  alone,  except  by 
a  complete  absence  of  the  principle  of  heredity. 
Take  Darwin’s  favorite  comparison  of  the  growth 
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of  a  tree  (2-118) — the  Linden  we  will  suppose.  It 
is  true  the  green  and  branching  twigs  of  the  last 
year  are  replaced  by  the  growth  of  the  present, 
but  the  new  growth  is  neither  oak,  chestnut,  nor 
pine — it  is  Linden  and  nothing  else  ;  and  so  it 
will  remain  in  all  its  divergences.  Until  a  well 
marked  case  of  a  complete  change  in  species  is 
found,  the  theory  remains,  not  only  unproven, 
but  improbable.  In  strictness  it  seems  well  nigh 
absurd,  as  may  appear  by  the  following  test : — 

Commence  with  Darwin’s  five  or  six  primordial 
types,  and  suppose  the  Rliizopod  to  be  one,  and 
that  the  fittest  of  its  progeny  survived,  the  rest 
perishing.  This  going  on  for  a  long  period  of  time 
finally  produces  an  organism  radically  different 
from  the  original  type.  The  process  supposes  a 
continual  advance,  and  a  continual  dropping  out 
and  disappearance  of  the  intermediate  links  in  the 
chain  as  living  animals :  And  if  there  be  any 
substantial  force  in  it,  there  ought  now  to  be  only 
six  species  of  animals  in  existence.  Granting, 
however,  this  to  be  an  over-strict  construction, 
yet  the  advocates  of  the  theory  have  greatly  over¬ 
rated  the  efficiency  of  the  causes  of  change  which 
are  supposed  to  exist. 

Mr.  Spencer  says: — “He,  Darwin,  has  worked 
up  an  enormous  mass  of  evidence  into  an  elabor¬ 
ate  demonstration,  that  this  preservation  of 
favored  races,  in  the  struggle  for  life — is  an  ever- 
acting  cause  of  divergence  among  organic  forms.” 
(5-1-446).  Granting  the  amount  of  evidence  pre¬ 
sented  by  Darwin  to  be  immense,  it  is  nevertheless 
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claimed  that  it  fails  to  make  out  his  case — that 
it  falls  far  short  of  the  demonstration  claimed.  It 
is  fully  conceded  that  in  the  struggle  for  life  of 
any  given  generation — of  wolves  for  instance — the 
strongest  and  swiftest,  live  the  longest,  as  a  gen¬ 
eral  rule.  But  there  is  an  important  error  in  sup¬ 
posing  the  offspring  of  these  strong  and  swift 
wolves  to  be,  on  the  average,  stronger  or  swifter 
than  their  progenitors  ;  and  the  theory  must  fail 
unless  a  gradual  advance  of  the  average  can  be 
shown.  It  must  fail  unless  it  can  be  shown  that 
in  every  succeeding  litter  of  wolves,  there  is  one 
or  more  stronger  or  swifter,  or  both, than  the  pro¬ 
genitor  ;  and  unless  too,  these  survivors  have,  in 
addition  to  their  strength  and  swiftness,  diverged 
in  some  degree  from  the  original  type  in  other 
respects. 

But  the  fact  is  familiar  to  common  observation, 
that  in  every  generation  of  animals  in  a  natural 
state,  there  is  a  sliding  scale  between  the  relative 
strong  and  weak — an  average  of  strength  or  swift¬ 
ness,  or  both — which  remains  permanent.  There 
is  no  known  fact  proving,  nor  any  well  founded 
reason  for  supposing,  that  the  wolves  of  the  Rus¬ 
sian  Steppes  were  of  any  less  strength  or  swiftness 
one  thousand  years  ago  than  at  the  present  day. 
Otherwise  we  might  witness  something  like  the 
following  absurdity  :  the  wolves  growing  swifter 
in  the  pursuit  of  deer,  the  deer  growing  swifter  in 
eluding  pursuit, — the  result  would  be  a  race  be¬ 
tween  pursuer  and  pursued,  like  two  locomotives 
going  at  the  rate  of  sixty  miles  an  hour!  It  fol- 
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lows  that  the  relative  distance  between  the 
carnivora  and  their  prey  must  ever  remain  the 
same  ;  and  that  a  departure  from  this  law  would 
effect  the  destruction  of  the  one,  or  the  other,  or 
both.  If  the  wolf  increased  in  ffeetness,  while 
the  deer  remained  stationary,  the  latter  would  be 
destroyed,  and  the  former  would  perish  for  want 
of  food.  The  converse  would  save  the  deer,  but 
destroy  the  wolf  from  inability  to  secure  his 
prey. 

Mr.  Spencer,  himself,  recognizes  this  idea  of 
average,  in  what  he  says  in  a  limit  to  growth: 

“  Nevertheless  it  is  demonstrable  that  the 
excess  of  absorbed  over  expended  nutriment, 
must,  other  things  being  equal,  become  less  as  the 
animal  becomes  greater.  In  similarly  shaped 
bodies  the  masses  vary  as  the  cubes  of  thedimen- 
•  sions,  whereas  strengths  vary  as  the  squares  of 
the  dimensions.”  On  this  he  reasons,  that  when 
the  animal  has  increased  to  a  weight  of  eight 
times,  it  has  overcome  eight  times  its  strength, 
and  the  creature  begins  to  be  overworked. 
(5-1-121). 

It  is  true  that  under  domestication  some  ani¬ 
mals  may  be  forced  above  the  common  average, 
and  some  varieties  are,  at  least,  temporarily,  pro¬ 
duced  ;  but  there  is  a  limit  to  these  changes,  and 
the  highest  advance,  or  greatest  variety  yet 
reached  in  this  wTay,  when  abandoned  to  the  in¬ 
fluence  of  natural  causes,  invariably  revert  to  the 
original  standard. 

So,  too,  a  change  in  the  environment  will  pro- 
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dnce  a  variation,  more  or  less  marked,  which  also 
disappears  in  restoration  to  original  conditions  ; 
and  this  rule  is  alleged  by  Mr.  Spencer  to  be  in¬ 
variable. 

J.  D.  Cator,  during  a  sojourn  in  the  Sandwich 
Islands,  says,  that  nearly  all  the  animals  that 
have  been  introduced  in  the  islands,  as  well  as 
those  which  were  held  in  domestication,  have 
reverted  to  the  wild  state — among  these  are  the 
ox,  horse,  goat,  sheep,  hog,  dog,  cat,  turkey, 
peacock  and  barn  yard  fowls  (l-xx-716). 

Darwin,  however,  evidently  regards  this  idea 
of  reversion  as  vitally  adverse  to  his  theory. 
“  Having  alluded  to  the  subject  of  reversion,  I  may 
here  refer  to  a  statement  often  made  by  natural¬ 
ists,  namely,  that  our  domestic  varieties  when 
run  wild  gradually,  but  certainly,  revert  in 
character  to  their  original  stocks.  Hence  it  has 
been  argued  that  no  deductions  can  be  drawn 
from  domestic  races  to  species  in  a  state  of  nature. 
I  have  in  vain  endeavored  to  discover  on  what  de¬ 
cisive  facts  the  above  statement  has  so  often  and 
so  boldly  been  made.  There  would  be  great  diffi¬ 
culty  in  proving  its  truth  ;  we  may  safely  conclude 
that  very  many  of  the  most  strongly  marked 
domestic  varieties  could  not  possibly  live  in  a 
wild  state.”  (2-20). 

His  conclusion  that  very  many  of  the  domestic 
varieties  could  not  possibly  live  in  a  wild  state 
substantially  concedes  that  varieties  are  woX, per¬ 
manent,  and  so  far  is  an  admission  that  domesti- 
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cation  furnishes  no  reliable  evidence  in  support 
of  liis  theory. 

t / 

In  his  work  on  Domestication  he  returns  to  the 
subject,  and  after  remarking,  “It  is  curious  on 
what  little  evidence  this  matter  rests.” — says — 
“Nevertheless,  Ido  not  doubt  that  the  simple  fact 
of  animals  and  plants  becoming  feral  does  cause 
some  tendency  to  reversion  to  the  primitive  state, 
though  this  tendency  has  been  much  exaggerated 
by  some  authors.”  In  professing  to  run  through 
the  recorded  cases  on  the  subject,  he  says  :  “Thus 
the  horses  which  run  wild  in  South  America  are 
generally  brownish  gray,  and  in  the  East  dun 
colored;  and  this  may  be  due  to  reversion.” 
Again,  “Feral  cats,  both  in  Europe  and  La 
Plata  are  regularly  striped,  and  in  some  cases 
they  have  grown  to  an  unusual  size,  but  do  not 
differ  from  the  domestic  animal  in  any  other 
character.  When  variously  colored  tame  rabbits 
are  turned  out  in  Europe,  they  generally  reac¬ 
quire  the  coloring  of  the  wild  animal.”  Again, 
“The  best  known  case  of  reversion,  and  that  on 
which  the  widely  spread  belief  in  its  universality 
apparently  rests,  is  that  of  pigs.  These  animals 
have  run  wild  in  the  West  Indies,  South  America, 
and  the  Falkland  Islands,  and  have  every  where 
acquired  the  dark  color,  the  thick  bristles,  and 
great  tusks  of  the  wild  boar.”  (33-11-46-67.) 

The  question  then,  so  far  as  Darwin  is  con¬ 
cerned,  is  reduced  to  this  :  There  is  some  evidence 
that  domesticated  animals  when  restored  to 
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original  conditions  do  revert,  and  none  that  they 
do  not. 

So  far  as  probabilities  are  concerned,  irrespec¬ 
tive  of  evidence,  they  are  in  favor  of  reversion. 
The  variations  are  artificial  departures  from 
natural  conditions,  and  when  the  causes  which 
produced  them  are  removed,  the  inevitable  con¬ 
clusion  would  seem  to  be,  a  gradual  reversion  to 
the  wild  state. 

According  to  Haeckel,  the  efficiency  of  domes¬ 
tication,  as  an  aid  to  natural  selection,  was  shown 
by  the  Spartans,  who  raised  a  community  of  ath¬ 
letes  by  murdering  all  the  weak  and  sickly  child¬ 
ren,  and  all  affected  by  any  bodily  infirmity. 
uBy  this  means  (he  says),  the  Spartans  were  not 
only  preserved  in  excellent  strength  and  vigor, 
but  the  perfection  of  their  bodies  increased  with 
every  generation.”  But  the  illustration  is  not  a 
happy  one.  Spartan  history,  in  the  Regatta  of  Na¬ 
tions,  amounted  to  little  more  than  a  spurt ,  so  to 
speak.  No  permanent  results  were  produced  ;  nor 
is  there  ■  any  evidence  that  Spartan  perfection  in 
strength  or  vigor,  exceeded  the  maximum  found 
in  all  improving  nations. 

Equally  wide  of  the  mark  is  the  same  author’s 
allegation  that  the  Indians  of  North  America,  by 
the  same  barbarous  custom,  produced  a  greatly 
strengthened  race  ;  and  this  he  assures  us  cannot 
be  doubted.  (3-1-170).  It  is  quite  safe  to  say 
that  no  one,  living  or  dead,  has  ever  seen  a  North 
American  Indian  who  ever  came  uj)  to  the  maxi- 
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mum  strength  of  the  white  races  who  took 
possession  of  the  country. 

Before  any  thing  substantial  can  be  claimed 
either  by  the  agency  of  domestication,  or  changes 
in  the  environment,  it  must  be  made  to  appear 
that  these  causes  have  produced  something  more 
than  mere  varieties. 

Dogs,  xugeons,  and  horses,  furnish  notable  and 
familiar  examples  ;  the  dogs  having  been  domesti¬ 
cated  during  the  entire  historic  period,  and  the 
pigeons  for  a  very  long  time.  Yet  it  is  certainly 
true  that  no  instances  have  ever  come  to  light  of 
the  production  of  a  new  species,  or  of  the  slightest 
approach  to  it  in  either  case.  The  pigeons  have 
remained  pigeons,  and  the  dogs,  dogs,  though 
the  pouter  differs  much  from  the  rock,  and  the 
terrier  from  the  bull  dog.  But  the  space  which 
separates  the  pigeon  from  the  hawk,  and  that  of 
the  dog  from  the  sheep  has  not  been  diminished 
to  the  extent  of  a  single  indubitable  species. 

The  domestication  of  the  horse  through  a 
period  commensurate  with  that  of  the  dog,  has 
been  with  a  similar  result,  except  that  it  has  pro¬ 
duced  fewer  varieties. 

It  is  now  claimed,  however,  by  Professor  Hux¬ 
ley  and  others,  that  b}^  recent  discoveries  of  cer¬ 
tain  equine  fossil  remains,  the  evolution  of  the 
horse  has  been  traced  through  a  regular  and  un¬ 
broken  chain  of  descent  from  the  Eohippus  found 
in  the  lowest  Eocene,  and  that  demonstrative 
proof  of  the  truth  of  Darwin’s  theory  has  thus 
been  furnished,  (l-x-286). 
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This  claim  is  based  upon  the  distinctions  be¬ 
tween  the  anatomical  structure  of  the  horse  and 
that  of  the  fossilized  animals  forming  the  several 
links  in  the  chain. 

In  the  anatomy  of  the  horse,  as  described  by 
Professor  Huxley,  the  knee  of  the  fore  leg  cor¬ 
responds  to  the  wrist  in  the  human  arm  ;  the  bone 
from  the  knee  down  to  the  human  fingers  ;  and 
the  hoof  to  one  of  the  finger  nails.  There  are 
also  two  splints,  or  ru dimental  bones,  commenc¬ 
ing  at  the  knee  on  each  side  and  terminating  at 
points  a  little  above  the  hoof,  which  correspond 
to  the  metacarpal  bones  of  the  second  and  fourth 
human  fingers.  In  the  hind  limbs  there  are  two 
rudimental  bones  (as  in  the  fore)  answering  to 
the  human  metatarsal  bones. 

The  first  link  in  this  chain  of  evidence  is  the 
PlioTiippus  of  the  Pliocene,  a  one-toed  animal, 
which  differed  very  slightly  from  the  present 
horse  in  the  conformation  of  its  limbs,  and  in 
having  a  shorter  crown  in  its  grinding  teeth. 

The  next  is  the  Protohippus ,  corresponding  to 
the  European  HTpparion  of  the  Pliocene.  This 
animal  had-  only  one  usable  toe  ;  but  the  splint 
'  or  rudimental  bones  in  the  horse  and  PlioTiippus 
were  extended,  terminating  in  the  third  and 
fourth  hoofs  which  were  not  usable,  and  the  same 
peculiarity  was  in  the  hind  limbs. 

Next  is  the  Miohippus ,  which  corresponds 
pretty  nearly  with  the  AncMtherium ,  and  is 
found  in  the’  Miocene.  This  animal  had  three 
usable  toes,  one  large  median  and  two  lateral 
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ones  ;  and  a  small  rudimental  bone  answering  to 
the  human  little  finger.  There  were  three  usable 
toes  in  the  hind  limbs. 

In  the  older  Miocene  is  found  the  next  link — 
Mesohippus — which  had  three  unable  toes  in 
front,  and  a  large  splint-like  rudiment  represent¬ 
ing  the  little  fingers  ;  and  three  usable  toes  behind. 

Next  comes  the  Orohippus ,  of  the  lower 
Eocene,  with  four  usable  toes  on  the  front,  and 
three  on  the  hind  limbs. 

The  last  is  the  Eohippus ,  found  by  Professor 
Marsh  in  the  lowest  Eocene.  It  had  four  well 
developed  toes  in  front  and  the  rudiment  of  a 
fifth,  and  three  toes  behind. 

Besides  the  anatomical  distinctions  above  men¬ 
tioned,  there  were  a  few  other  unimportant  ones, 
such  as  the  teeth  being,  at  first,  quite  simple  and 
becoming  more  complex  as  the  descent  progressed. 
The  size,  too,  of  the  Eohippus  was  about  that  of  a 
fox,  and  this  gradually  increased  in  each  succes¬ 
sive  link  down  to  historic  time. 

The  whole  series  presents  a  beautiful  illustra¬ 
tion  of  the  power  of  adaptation,  in  living  organ¬ 
isms,  to  changes  in  the  environment.  But  the 
point  is,  whether  these  changes  have  resulted  in 
new  species,  or  only  in  varieties  of  the  same.  Each 
organic  link  in  this  remarkable  chain  is  conceded 
to  be  a  horse  and  nothing  else;  and  admitting  the 
modern  one  to  be  descended  from  the  Eohippus , 
as  claimed,  what  evidence  does  it  furnish  that  the 
species  has  been  changed  ?  In  other  words, 
is  the  horse  of  to-day  any  thing  more  than  a 
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variety  of  the  same  species  wliicli  in  Eocene 
times  was  called  Eohippus  f 

The  only  material  changes  have  been  in  the 
number  of  toes,  four  of  which  have  ceased  to  be 
developed;  in  the  teeth  becoming  more  compli¬ 
cated;  and  in  the  size:  and  these  changes  have 
undoubtedly  been  produced  by  changed  con¬ 
ditions.* 

The  Eoliippus  had  four  usable  toes  with  the 
rudiment  of  a  fifth,  the  Orohippus  had  four  with¬ 
out  the  rudiment,  and  the  Mesohippus  had  three. 
Did  these  three  animals  represent  three  different 
species  \  As  well  class  a  man  with  six  fingers  for 
toes  as  a  new  species  ;  and  the  same  reasoning 
will  apply  to  each  link  in  this  equine  chain. 

As  to  size,  the  modern  horse  varies  too  much 
to  make  that  a  matter  of  any  significance. 

Reverse  the  process,  and  suppose  the  condition 
of  the  earth  to  be  retrograded  gradually  to  that 
of  the  Pliocene — would  not  the  modern  horse  be¬ 
come  a  Pliohippus  f  Retrograde  still  further  to 
the  Miocene — would  he  not  become  a  Mioliippus  ? 
and  so  all  the  way  through  to  the  lowest  Eocene. 

Organs  not  used  become  aborted  to  a  rudimen- 
tal  state  and  disappear  ;  but  this  does  net  neces¬ 
sarily  change  the  nature  of  the  animal.  The 
word  species ,  in  this  connection,  as  used  by  some 
is  misleading.  We  must  look  at  the  substance 
of  the  matter,  bearing  in  mind  that  systems  of 
classification  have  not  always  been  correct. 

In  deciding  the  question  of  a  new  species,  psy¬ 
chological  distinctions  must  be  taken  into  the  ac- 
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count.  If  the  modern  horse  was  carnivorous,  and 
in  its  fossilized  descent  its  hoofs  (or  toes)  had 
gradually  been  converted  into  claws,  there  would 
be  some  plausibility  in  claiming  the  evidence  as 
demonstrative  of  the  theory  in  question.  But  as 
the  case  stands  it  furnishes  strong  proof  that  spe¬ 
cies  are  permanent. 

Mr.  Spencer,  who  goes  deeper  into  the  science 
of  Darwinism  than  Darwin  himself,  supposes  the 
case  of  an  animal  living  on  wild  food,  taken  from 
the  woods  and  brought  up  under  domestication. 
In  such  case  it  “is  subject  to  new  outer  actions, 
to  which  its  inner  actions  must  be  adjusted.”  — 
“The  old  equilibrium  is  destroyed  and  a  new 
equilibrium  is  established.”  (5-1-261).  And  he 

savs — “When  the  animal  has  its  constitution 

«/ 

thoroughly  disturbed,  it  will  go  on  varying  in¬ 
definitely.”  This,  he  claims,  is  due  to  function , 
a  functional  perturbation  ending  in  a  re-adjusted 
balance  of  function  ;  and  from  this  his  inference 
is  that,  “alteration  of  function  is  the  only  known 
internal  cause  to  which  the  commencement  of 
the  variation  can  be  ascribed.”  (5-1-263). 

If  we  are  to  understand  by  this,  that  a  change 
of  function  initiates  a  tendency  to  vary  which 
runs  into  a  change  of  species,  the  hypothesis  is 
not  supported  by  any  well  authenticated  fact. 
The  dog  “Argos”  that  welcomed  Ulysses  on  his 
return  from  the  Trojan  war,  more  than  3,000 
years  ago,  was  a  domestic  animal,  and  from 
Homer’s  description  did  not  essentially  differ  from 
those  of  the  present  day.  It  is  true  the  race  has 
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run  into  much  variety  ;  but  its  carnivorous  nature 
lias  not  been  changed,  though  rendered  less  sav¬ 
age  by  restraint.  If,  therefore,  the  dog  first  domes¬ 
ticated,  was  taken  wild  from  the  woods,  the 
change  of  function  has  not  been  to  the  extent, 
nor  productive  of  the  effect  claimed. 

Mr.  E.  D.  Cope  regards  the  agency  of  “  Natur¬ 
al  Selection”  as  of  little  account,  and  attributes 
the  evolution  of  species  to  other  causes.  In  an 
elaborate  essay  on  ‘‘Evolution  and  its  Conse¬ 
quences,”  published  in  Penn  Monthly  in  1872> 
he  says:  “Great  obscurity  has  arisen  from  the 
supposition  that  natural  selection  originates  any 
thing,  and  the  obscurity  lias  not  been  lessened  by 
the  assertion  often  made,  that  these  variations 
are  due  to  inheritance.”  Again:  “Another  rea¬ 
son  why  natural  selection  fails  to  account  for  the 
structures  of  many  organic  beings  is  the  fact  that 
in  expressing  ‘  the  survival  of  the  fittest,’  it  re¬ 
quires  that  the  structures  preserved  should  be 
especially  useful  to  their  possessors.  Now,  per¬ 
haps  half  of  the  peculiarities  of  the  parts  of  ani¬ 
mals  (and  propably  of  plants)  are  of  no  use  to 
their  possessors,  or  not  more  useful  to  them  than 
other  existing  structures  would  have  been.” 

Again:  “Plainly  enough  then,  nothing  ever 
originated  by  natural  selection  ;  and  as  the  pres¬ 
ent  essay  relates  to  the  origin  of  types,  little  space 
csn  be  given  to  its  discussion,  for  natural  selec¬ 
tion,  important  though  it  be,  is  but  half  the  ques¬ 
tion,  and  indeed  the  lesser  half.” 

In  place  of  “Natural  Selection”  and  “  Sur- 
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vival  of  the  fittest,”  lie  substitutes  two  forces, 
“  Acceleration  and  Retardation,”  the  former  of 
which,  by  some  mysterious  agency  (aside  from 
the  ordinary  course  of  reproduction)  advances 
the  organism,  or  some  part  of  it,  beyond  its  par¬ 
ent,  while  the  latter,  by  a  defect  of  force  prevents 
some  part  of  the  organism  from  reaching  the  par¬ 
ental  standard.  By  these  two  forces,  or  more 
correctly,  by  this  force  and  absence  of  force,  act¬ 
ing,  of  course,  specially  and  not  continuous,  a 
new  species  is  introduced. 

The  most  important  part  of  this  essay,  and  that 
which  best  illustrates  what  Mr.  Cope  means  by 
these  positive  and  negative  forces,  is  the  process 
of  the  supposed  evolution  of  man  from  the  mon¬ 
key.  For  this  purpose  he  selects  a  half  grown 
specimen  of  the  Ccbus  apella ,  a  Brazilian  mon¬ 
key,  in  which  he  finds  “  a  head  and  brain  as 
large  relatively  to  the  body  as  in  man ;  a  facial 
angle  quite  as  large  as  in  many  men  ;  with  jaws 
not  more  prominent  than  in  some  races  ;  the  arm 
not  longer  than  in  long-armed  races  of  men,  that 
is  a  little  beyond  half  way  along  the  femur.” 

That  is  to  say,  “  Acceleration  ”  increased  the 
size  of  the  head  and  facial  angle,  while  “  Retard¬ 
ation  ”  diminished  the  jaws  and  shortened  the 
arms.  The  conclusion  arrived  at  is,  that  man 
originated  “by  retardation  in  the  growth  of  the 
body  and  fore  limbs  as  compared  with  the  head  ; 
retardation  of  the  jaws  as  compared  with  the 
brain  case ;  and  retardation  in  the  intrusion  of 
the  canine  teeth.” 
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Retardation,  then,  would  seem  to  represent  a 
want  of  developement  in  accommodation  to  the 
environment,  and  acceleration,  a  fuller  develope¬ 
ment  from  the  same  cause. 

Whether  there  are  any  other  accelerating  or  re¬ 
tarding  forces  than  here  indicated,  known  to  sci¬ 
ence,  may  well  be  doubted:  Certainly  the  Cebus 
apella  examined  by  Professor  Cope  furnishes 
no  proof  to  that  effect.  That  specimen,  as  he 
says  was  but  half  grown  ;  and  it  is  a  well  known 
trait  of  the  ape  race,  especially  of  the  Anthro¬ 
poids,  that  “  the  young  animal  in  every  respect 
resembles  man  more  than  the  adult ;  and  that  the 
relapse  to  the  resemblance  of  the  brute  consists 
essentially  in  the  fact  that  the  cranium  remains 
stationary  as  regards  cerebral  capacity,  whilst  the 
jaws  and  face  are  greatly  developed  and  project 
in  the  form  of  a  muzzle.” 

If  the  supposed  acceleration  in  this  half-grown 
Cebus  had  continued  to  adult  age,  there  might  be 
some  show  for  this  improvement  on  Darwin’s 
theory.  But  as  it  now  stands,  there  is  no  evi¬ 
dence  whatever  that  this  particular  specimen 
differed  essentially  from  the  young  of  the  same 
species  for  the  last  ten  thousand  years.  It  would 
seem,  too,  as  if  these  accelerating  and  retarding 
agencies  must  have  acted  with  singular  caprice 
in  selecting  a  low  species  of  ape,  instead  of  those 
nearest  to  man  in  structure  and  appearance  ;  and 
that  while  enlarging  the  cranium  and  shortening 
the  arms,  they  should  have  omitted  to  eradicate 
the  tail. 
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He  does  not  attempt  to  sliow  why  these  posi¬ 
tive  and  negative  forces  should  have  taken  the 
particular  directions  indicated — why  any  other 
parts  of  the  animal  should  not  have  been  acceler¬ 
ated,  or  retarded  as  well. 

The  Darwinians,  pure  and  simple,  would  doubt¬ 
less  urge  that  these  forces  proceeded  upon  the 
principle  of  use  to  the  animal ;  but  Mr.  Cope  has 
satisfied  himself  of  the  almost  entire  worthlesness 
of  that  rule. 

His  theory  presupposes  a  Cebus  apella  of  the 
usual  and  normal  size,  which  by  force  of  accelera¬ 
tion  gives  birth  to  another  with  a  much  larger 
head,  brain,  etc., — such  an  agency,  in  fact,  as 

neutralizes  the  force  of  hereditv. 

«/ 

Common  observation  proves  that  there  are  two 
forces  always  in  operation  in  the  succession  of 
animal  organisms,  to- wit :  Heredity  and  Variation 
— acting  and  re-acting  upon  each  other,  with  the 
added  effect  of  changes  in  the  environment.  We 
have  seen  this  exemplified  in  the  case  of  the  horse 
from  the  lowest  Eocene  down  to  the  present  time. 

There  are  no  two  individuals  of  the  same  species 
exactly  alike— there  never  has  been  nor  ever  will 
be.  But  heredity  is  a  prevailing  force,  which 
keeps  the  organism  within  certain  limits,  and 
species  are  thus  kept  substantially  permanent. 

Elsewhere  in  the  same  essay  Mr.  Cope  treats  of 
“Growth  Force,* 5  which  appears  to  stand  in  the 
relation  of  a  motive  power  to  acceleration.  Growth 
Force  would  seem  to  be  that  vital  principle  of  a 
living  organism  through  which  effect  is  given  to 
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nutrition,  producing  increase  of  growth.  Its  or¬ 
dinary  operation  is  (1)  to  increase  the  organism  to 
its  full  size  ;  (2)  to  keep  it  up  to  that  point ;  (3) 
but  disturbances  often  occur  by  which  nutrition 
is  obstructed  in  one  part,  and  from  that  cause  is 
directed  to  another. 

Every  fruit- culturist  knows  that  pruning  out 
redundant  growth  in  a  tree  increases  the  growth 
force  in  the  remaining  limbs.  So  too,  freeing  a 
grape  vine  from  the  suckers  which  start  from  its 
root  prevents  a  diversion  of  the  sap  from  the 
main  body.  But  who  ever  heard  or  dreamed  that 
this  process,  however  long  continued,  would 
change  the  cherry  into  an  apple,  or  the  frost  grape 
into  an  Isabella  ? 

Assuming  for  the  nonce,  the  absence  of  an 
intelligent  design  in  creation  ;  that  teleology  is  a 
myth  ;  and  that  Darwin’s  theory,  as  explained 
and  modified  by  his  followers,  is  the  orthodox 
theory  of  the  production  of  species — there  are 
nevertheless  certain  peculiarities  for  which,  upon 
such  assumption,  it  seems  utterly  impossible  to 
account.  How,  for  instance,  is  the  poison  faculty 
developed  in  some  serpents,  and  why  should  it 
not  be  found  in  all  as  well  ?  Why  is  the  bite  of 
some  insects  poisonous  and  of  others  not  ?  Why 
is  the  organ  of  poison  found  in  the  tail  in  bees, 
wasps  and  scorpions,  and  in  the  head  of  spiders, 
bugs  and  centipedes  ? 

There  are  white,  black,  reddish  and  olive  com* 
plexioned  men.  Which  was  the  primitive  color, 
and  how  did  the  varieties  of  it  occur  ?  If  white 
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was  the  original  color,  liow  did  natural  selection 
turn  some  black,  some  red  and  others  olive  \ 

These  instances  might  be  extended  much  farth¬ 
er,  but  I  will  only  mention  the  case  of  the  Rumi¬ 
nants.  The  peculiarities  of  this  class  is  confined 
to  certain  mammals,  and  so  far  as  researches  now 
go,  it  appeared  first  in  the  Pliocene. 

In  brief,  certain  herbivorous  mammals  are  pro¬ 
vided  with  two  stomachs — an  anomalous  one  as  a 
reservoir  for  the  reception  of  the  food  in  a  crude 
state,  and  the  other  a  true  stomach  to  receive  the 
food  after  it  lias  been  forced  back  to  the  mouth 
and  fully  masticated.  How  this  peculiarity  was 
produced,  and  why  it  is  not  found  in  the  horse 
and  others  of  the  lierbivora,  is  not  explained  by 
the  theory  in  question. 

In  his  “Descent  of  Man”  Darwin,  if  he  does 
not  manifest  a  waning  confidence  in  his  own 
theory,  has,  to  say  the  least,  materially  damaged 
it  in  the  estimation  of  others,  by  the  admission  of 
serious  mistakes  ;  and  the  discovery  of  other  and 
more  important  agents  of  change.  On  page  146 
of  vol.  i,  he  admits  that  after  reading  Nageli  on 
plants,  he  had  in  the  earlier  editions  of  the  Origin 
of  Species  “probably  attributed  too  much  to  the 
action  of  natural  selection,  or  the  survival  of  the 
fittest.”  “I  had,”  he  says,  “not  formerly  suf¬ 
ficiently  considered  the  existence  of  many  struc¬ 
tures,  which  appear  to  be,  as  far  as  we  can  judge, 
neither  beneficial  nor  injurious  ;  and  this  I  believe 
to  be  one  of  the  greatest  oversights  as  yet  detected 
in  my  wrnrks.” 
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Again  on  page  148  :  ‘ £  An  unexplained  residuum 
of  change,  perhaps  a  large  one,  must  be  left  to 
the  assumed  uniform  action  of  those  unknown 
agencies,  which  occasionally  induced  strongly 
marked  and  abrupt  deviations  of  structure  in  our 
domestic  productions.” 

Here  there  are  admissions  of  ‘ ‘  strongly  marked 
and  abrupt  deviations  of  structure ” — and  “struc¬ 
tures  which  are  neither  beneficial  or  injurious,” 
which  according  to  his  own  statement  in  the  Origin 
of  Species  absolutely  breaks  down  his  theory. 
Nor  is  this  all ;  there  is  it  seems  “a  large  res¬ 
iduum  of  change”  brought  about  by  “ unknown 
agencies ,”  and  the  statement  that  “In  the  greater 
number  of  cases,”  referring  to  occasional  modifi¬ 
cations  and  monstrosities,  “  we  can  only  say  that 
the  cause  of  each  slight  variation  and  of  each 
monstrosity  lies  much  more  in  the  nature  and 
condition  of  the  organism  than  in  the  nature  of 
the  surrounding  conditions.” 

Akin  to  these  “  unkown  agencies,  etc.,”  is  the 
statement  in  a  note  to  page  215  in  regard  to  the 
sterility  of  hybrids  in  which  he  speaks  of  them 
as  “the  incidental  results  of  certain  unknown 
differences  in  the  constitution  of  the  reproductive 
system  of  the  species  which  are  crossed.” 

What  may  be  the  force  and  extent  of  these 
“unknown  agencies,”  “  constitution  of  the  organ¬ 
ism,”  and  “ unknown  differences,”  he  does  not 
attempt  to  define.  They  stand  as  unknown 
quantities,  which  for  aught  that  appears  may  be 
sufficient  to  produce  all  the  results  heretofore 
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ascribed  to  natural  selection.  They  appear  to 
perform  the  convenient  office  of  a  residuary  clause 
in  a  will,  which  not  unfrequently  gathers  in  a 
much  larger  amount  of  the  estate  of  the  decedent, 
than  is  before  enumerated  in  the  form  of  bequests 
and  legacies. 
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CHAPTER  III. 

THEORIES. 

Darwinian  Theory  ( continued ).  Sexual  Selection.  JEsthetic  Taste 
in  Animals.  How  Man  Became  Denuded  of  Hair. 

In  tlie  original  work  of  Darwin,  “  Natural  Se¬ 
lection,”  is  made  the  chief  agent  in  producing 
a  division  into  species.  “  Sexual  Selection  ”  is 
briefly  referred  to  as  a  struggle  between  the  males 
of  polygamous  animals  for  the  possession  of  the 
females,  whereby  the  progeny  of  the  victors 
were  increased,  and  that  of  the  vanquished  dim¬ 
inished  ;  and  in  this  way  he  undertakes  to 
account  for  the  developement  of  certain  organs  of 
offense,  such  as  the  horns  of  the  stag,  and  the 
spurs  of  the  cock.  By  parity  of  reasoning  he 
also  undertakes  to  account  for  the  gay  plumage 
of  the  males  of  certain  species  of  birds,  by  sup¬ 
posing  the  females  to  have  selected  the  best  look¬ 
ing  for  their  mates,  leaving  the  unselected  with¬ 
out  offspring  :  and  the  whole  subject  is  disposed 
of  in  less  than  three  pages.  (2-83,  etc). 

In  the  “Descent  of  Man,”  however,  the  sub¬ 
ject  occupies  directly  or  indirectly  three-fourths 
of  the  whole  work.  “  Sexual  Selection  (he  says) 
depends  on  the  advantages  which  certain  indi¬ 
viduals  have  over  other  individuals  of  the  same 
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sex  and  species  in  exclusive  relation  to  reproduc¬ 
tion.”  (9-1-248). 

In  elaborating- the  subject,  he  necessarily  sup¬ 
poses  a  period  when  the  male  and  female  of  any 
given  species,  were  substantially  the  counterparts 
of  each  other,  except  as  to  the  primary  sexual 
differences — the  same  in  form.,  size  and  color. 

The  foundation  of  the  theory,  so  far  as  it  re¬ 
lates  to  the  choice  of  mates,  rests  wholly  upon 
the  idea,  that  the  females  among  animals  have 
been  and  are  endowed  with  the  aesthetic  taste,  or 
sense  of  beauty,  heretofore  supposed  to  belong 
to  man  alone.  On  this  point  lie  is  sufficiently 
explicit.  He  says:  u  In  the  same  manner  as 
man  can  give  beauty,  according  to  his  standard 
of  taste  to  his  male  poultry — so  it  appears  that  in 
a  state  of  nature  female  birds,  by  having  long 
selected  the  more  attractive  males,  have  added  to 
their  beauty.”  (9-1-250). 

Again:  u Sense  of  Beauty— This  sense  has 
been  declared  to  be  peculiar  to  man.  But  when 
wre  behold  male  birds  elaborately  displaying 
their  plumes  and  splendid  colors  before  the  fe¬ 
males,  while  other  birds  not  thus  decorated  make 
no  such  displays,  it  is  impossible  to  doubt  that 
the  females  admire  the  beauty  of  their  male  part¬ 
ners.  As  women  everywhere  deck  themselves 
with  these  plumes,  the  beauty  of  such  ornaments 
cannot  be  disputed.  The  Bower  birds,  by  taste¬ 
fully  ornamentiug  their  playing  passages  with 
gayly  colored  objects,  as  do  curtain  humming 
birds  their  nests,  offer  additional  evidence  that 
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they  possess  a  sense  of  beauty.  So  with  the  song 
of  birds,  the  sweet  strains  poured  forth  by  the 
males  during  the  season  of  love  are  certainly  ad¬ 
mired  by  the  females,  of  which  fact  evidence  will 
hereafter  be  given.  If  female  birds  had  been 
incapable  of  appreciating  the  beautiful  colors, 
the  ornaments  and  the  voices  of  their  male  part¬ 
ners,  all  the  labor  and  anxiety  exhibited  by  them 
in  displaying  their  charms  before  the  females, 
would  have  been  thrown  away  ;  and  this  it  is 
impossible  to  admit.’ *  (9-1-61). 

In  reference  to  color  the  reader  is  presented 
with  an  interesting  detail  of  the  almost  endless 
variety  of  feathered  beauty.  Conspicuous  in 
this  respect  are  the  Bird  of  Paradise — the  Rubi- 
cola  crocea — the  Golden  Pheasant  and  the  Pea¬ 
cock. 

“  The  case  of  the  Argus  Pheasant  is  eminently 
interesting,  because  it  affords  good  evidence  that 
the  most  refined  beauty  may  serve  as  a  charm 
for  the  female  and  for  no  other  purpose.”  (9-ii- 
88). 

He  deems  it  marvellous  that  the  female  should 
possess  this  almost  human  taste  but  suggests 
that — “perhaps  she  admires  the  general  effect- 
rather  than  each  separate  detail..”  (id.  80).  Yet 
he  tells  us  that — “as  any  fleeting  fashion  in  dress 
comes  to  be  admired  by  man,  so  with  birds,  a 
change  of  almost  any  kind  in  the  structure  or 
coloring  of  the  feathers  in  the  male,  appears  to 
have  been  admired  by  the  female.”  (id.  70). 

These  changes,  we  are  assured,  are  produced 
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npon  the  same  principle  as  under  domestication. 
“  The  sole  difference  between  the  cases  is,  that 
in  the  one  the  result  is  due  to  man’s  selection, 
while  in  the  other,  as  with  humming  birds,  Birds 
of  Paradise,  etc.,  it  is  due  to  sexual  selection — 
that  is,  the  selection  by  the  females  of  the  most 
beautiful  males.”  (id.  75). 

But  man  selects  with  a  knowledge  of  the  effect 
which  he  desires  to  produce.  Does  he  mean  that 
the  cases  are  parallel  to  this  extent  ? 

It  seems,  however,  that  any  one  doubting  the 
full  appreciation  of  “such  refined  beauty”  by 
the  female  Argus  Pheasant  will  be  “compelled 
to  admit  that  the  extraordinary  attitudes  as 
sumed  by  the  male  during  the  act  of  courtship, 
by  which  the  wonderful  beauty  of  his  plumage 
is  fully  displayed,  are  purposeless  :  and  this  is  a 
conclusion  which  for  one,  I  will  never  admit.” 
(9-II-S9). 

It  may  well  be  questioned  whether  the  doubter 
can  be  reduced  to  this  dilemma.  The  real  ques¬ 
tion  is  not  between  the  truth  of  the  hypothesis 
and  the  purposelessness  of  the  display,  but 
whether  he  has  hit  upon  the  proper  solution. 

If  it  be  true  that  dull  colored  birds  make  no 
such  displays,  it  is  equally  true  that  all  the  gay- 
ly  colored  do  not.  It  is  not,  therefore,  a  rule 
sufficiently  prevalent  to  draw  the  general  conclu¬ 
sion  that  the  admiration  of  the  bird  is  to  be 
classed  with  a  woman’s  taste  in  dress.  The  point 
is  whether  the  admiration  is  for  the  color  itself , 
or  because  it  is  the  color  of  her  mate — whether  it 
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is  not  sexual  instead  of  artistic — whether  the  ad¬ 
miration  of  the  female  raven  is  not  fully  as  keen 
for  her  sable  mate,  not  because  black  is  to  her 
taste,  but  because  it  is  the  color  of  the  raven 
family. 

Some  cases  are  mentioned  in  which  certain  male 
birds,  not  much  ornamented,  go  through  with 
these  antics  ;  and  the  common  Linnet  is  referred 
to,  which — “  distends  his  rosy  breast,  slightly 
expands  his  brown  wings  and  tail  so  as  to  make 
the  best  of  them  by  exhibiting  their  white  edg¬ 
ing.”  (9-11-90). 

But  in  the  next  sentence  we  are  cautioned 
against — “concluding  that  the  wings  are  spread 
out  solely  for  display,  as  some  birds  act  thus 
whose  wings  are  not  beautiful.  This  is  the  case 
with  the  common  cock,  but  it  is  always  the 
wing  on  the  side  opposite  the  female  which  Is 
expanded,  and  at  the  same  time  scraped  on  the 
ground.” 

The  wings  of  the  Linnet  and  the  cock  in  these 
displays  are  of  as  much  importance  in  the  consid¬ 
eration  of  the  hypothesis  in  question,  as  those  of 
the  Argus  Pheasant  and  the  Bird  of  Paradise. 
They  can  furnish  no  more  evidence  of  the  exist¬ 
ence  of  eesthetic  taste  in  the  one  case  than  in  the 
other.  Otherwise  the  phenomena  of  nature  are 
produced  in  a  hap-hazard  way,  with  no  consistent 
or  uniform  plan,  and  this  UI  for  one  wall  never 
admit.” 

In  adverting  to  the  question  whether  these  fe* 
male  preferences  produce  variety  in  the  male  bird, 
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Darwin  makes  a  statement  in  reference  to  the 
origin  of  these  displays,  which  does  not  well  har¬ 
monize  with  his  theory.  He  says:  uAs  all  the 
males  of  the  same  species  display  themselves  in 
exactly  the  same  way,  it  appears  that  actions  at 
first  perhaps  intentional  have  become  instinct¬ 
ive.”  (9-ii  92).  That  is  to  say,  these  birds  at  a 
certain  period  of  their  descent  acted  with  a  dis¬ 
tinct  intent  to  please  the  females,  but  subse¬ 
quently  performed  the  same  acts  without  any 
intent.  That  they  all  display  themselves  in  the 
same  manner  is  evidence  that  the  method  of  dis¬ 
play  has  never  been  changed  ;  and  the  inference 
is  that  they  were  originally  instinctive  and  have 
ever  remained  so.  The  inference  too  would  fol¬ 
low,  with  equal  force,  that  if  the  action  of  the 
male  has  been  uniformly  instinctive,  that  of  the 
female  has  been  equally  so  in  the  choice  of  her 
mate,  without  being  in  the  slightest  degree  influ¬ 
enced  by  a  taste  for  beauty  in  color. 

We  can  to  some  extent  bring  this  question  to  a 
practical  test,  by  going  back  to  a  period  when 
the  male  and  female  were  alike,  except  as  to  the 
primary  differences  ;  and  weigh  the  probabilities 
in  the  light  of  commonly  observed  facts.  Take 
the  case  of  the  Golden  Pheasant — the  initial 
point  of  departure  from  the  normal  color  must 
have  been  extremely  small,  because  nature  takes 
no  sudden  leaps.  A  male  is  hatched  having  a 
plumage  slightly  colored  above  the  average, 
which  excites  the  tasteful  admiration  of  the  fe¬ 
males  to  the  extent  of  selecting  him  for  a  mate, 
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in  preference  to  all  others.  Following  this  is  the 
leading  idea  that  the  normally  colored  males,  to 
a  certain  extent,  remain  nnselected  and  without 
posterity,  and  gradually  give  place  to  the  more 
highly  colored  ;  and  the  brighter  ones  have  con¬ 
tinued  to  grow  brighter  and  brighter  until  the 
jmesent  results  have  been  reached.  Suppose  the 
newly  hatched  male  to  belong  to  a  family  of  one 
hundred  pairs  in  a  given  area.  It  is  not  likely 
that  more  than  one  or  two  would  at  the  same  time 
appear  with  any  marked  shades  of  difference. 

Given  then,  two  males  out  of  that  number  with 
brighter  colors,  and  suppose  them  quickly  mated 
— are  the  males  having  only  the  normal  colors, 
or  any  considerable  portion  of  them,  to  remain 
unselected?  Are  the  females,  which  have  be¬ 
come  crazed  after  the  new  shade  in  color,  to  re¬ 
main  unmated,  or  driven  to  a  polygamous  union 
with  the  gayly  colored  males  ? 

Birds,  with  few  exceptions,  are  not  polyga¬ 
mous  ;  and  there  are  no  known  facts  which  jus¬ 
tify  the  notion  that  such  caprices  exist ;  certainly 
not  to  an  extent  sufficient  to  produce  any  ap¬ 
preciable  change.  As  male  birds  of  the  same 
species  are  now  colored  substantially  alike,  what¬ 
ever  they  may  have  been  previously,  it  would  be 
well  before  accepting  the  hypothesis  in  question, 
to  find  some  instance  in  which  a  choice  had  been 
made,  because  one  feather,  or  tip  of  a  feather, 
had  appeared  a  shade  brighter  in  one  male  than  in 
an  o' her. 

Taste  in  color,  it  seems,  is  not  confined  to  the 
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feathered  race,  but  prevails  in  almost  the  entire 
animal  kingdom.  Commencing  with  mammals, 
Darwin  says  :  u  After  having  studied  to  the  best 
of  my  ability  the  sexual  differences  of  animals 
belonging  to  all  classes,  I  cannot  avoid  the  con¬ 
clusion  that  the  curiously  arranged  colors  of 
many  antelopes,  though  common  to  both  sexes, 
are  the  result  of  sexual  selection  primarily  ap¬ 
plied  to  the  males.”  (9-II-287). 

Under  the  same  potent  influence,  the  Banting 
Bull  ( Bos  Sandiacus)  is  almost  black,  u  with  white 
legs  and  buttocks  ;  the  cow  is  of  a  bright  dun, 
as  are  the  young  males,  until  about  the  age  of 
three,  when  they  rapidly  change  color.”  (9-n- 
275). 

In  this  connection  there  is  also  alleged  to  be  a 
mammalian  taste  in  other  ornaments,  such  as 
beards  on  the  male  orang  ( Pithecus  Satyr  us)  and 
goats  ;  dewlaps  and  curled  hair  on  the  bull,  and 
other  peculiarities  of  a  kindred  character  ;  and 
the  probable  conclusion  is  drawn,  “  that  the 
strongly  marked  colors  and  other  ornamental 
characters  of  male  quadrupeds  are  beneficial  to 
them  in  their  rivalry  with  other  males,  and  have 
consequently  been  acquired  through  sexual  selec¬ 
tion.”  (9-II-281). 

Does  he  mean  that  these  strongly  marked  colors 
and  other  ornamental  characters  are  the  result  of 
taste,  or  of  the  issue  of  battle?  The  question  is 
left  in  doubt,  and  the  reader  may  well  be  excused 
for  deeming  the  one  just  about  as  efficient  as  the 
other. 
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Descending  a  step  lower,  we  learn  that  tlie  male 
Chameleon  Omenii  “  bears  on  his  snout  and  fore¬ 
head  three  curious  horns,  of  which  the  female 
has  not  a  trace  from  which,  as  they  are  of  no 
use  for  fighting,  the  inference  is  that  they  serve  as 
ornaments  to  please  the  females.”  (9-II-33-34). 

After  mentioning  one  or  two  more  similar  cases 
we  have  the  following :  “On  the  whole,  we  may 
conclude  with  tolerable  safety,  that  the  beauti¬ 
ful  colors  of  many  lizards,  as  well  as  various  ap- 
pondages  and  other  strange  modifications  of 
structure,  have  been  gained  by  the  males  through 
sexual  selection  for  the  sake  of  ornament,  and 
have  been  transmitted  either  to  the  male  off¬ 
spring  alone  or  to  both  sexes.  Sexual  selection, 
indeed,  seems  to  have  played  almost  as  import¬ 
ant  a  part  with  reptiles  as  with  birds.”  (9-n-3h). 

Why  the  transmission  should  exhibit  the  freak 
of  favoring  in  some  cases  the  male  alone,  and  in 
other  cases  the  male  and  female  offspring  alike, 
no  explanation  is  attempted. 

Among  the  Crustacea  it  appears  that,  “  In  the 
female  of  a  Brazilian  species  of  Gfelasimus,  the 
whole  body  is  of  nearly  a  uniform  greyish 
brown,”  while  “in  the  male  the  posterior  part 
of  the  cephalo-tliorax  is  pure  white,  with  the 
anterior  part  of  a  rich  green,  shading  into  dark 
brown.” 

From  these  peculiarities  he  says:  “It  seems 
highly  probable  that  the  male  of  these  species 
has  become  gayly  ornamented  in  order  to  attract 
or  excite  the  female.”  (9-1-326-7). 
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The  Coieoptera  cerealis  among  beetles  are  beau¬ 
tifully  striped  with  various  colors,  “which  are 
often  arranged  in  stripes,  spots,  crosses,  and 
other  elegant  patterns  ;”  and  these  splendid 
colors,  “can  hardly  be  beneficial  as  a  protection 
except  in  the  case  of  some  flower-feeding  species,; 
and  we  cannot  believe  that  they  are  purposeless. 
Hence  the  suspicion  arises  that  they  serve  as  a 
sexual  attraction.”  {Id.  3o5-6). 

Of  butterflies  and  moths  he  says  :  “We  have 
seen  that  their  colors  and  elegant  patterns  are 
arranged  and  exhibited  as  if  for  display.  Hence 
I  am  led  to  suppose  that  the  females  generally 
prefer,  or  are  most  excited  by  the  more  brilliant 
males  ;  for  on  any  other  supposition  they  would 
be  ornamented,  as  far  as  we  can  see,  for  no  pur¬ 
pose.”  And  after  stating  that  ants  recognize 
their  associates  after  separation,  he  continues  : 
“Hence  there  is  no  abstract  improbability  in  the 
Lepidoptera ,  which  probably  stand  nearly  or  quite 
as  high  in  the  scale  as  these  insects,  having  suffi¬ 
cient  mental  capacity  to  admire  bright  colors.” 
(9-I-3S6). 

Esthetic  taste  among  ants !  The  same  taste 
which  delights  the  human  eye  in  the  beauty  and 
harmony  of  colors  found  in  an  ant  hill !  It  seems 
very  much,  to  use  a  common  mode  of  speech,  as  if 
this  was  running  the  whole  thing  into  the  ground. 

Animal  music  also  receives  extended  considera¬ 
tion  in  the  theory  of  sexual  selection.  The  only 
mammal  for  which  any  pretence  is  made  in  this 
respect,  is  the  Hylobates  agiles ,  which  has  a  loud 
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musical  voice,  and,  according  to  Prof.  Owen,  this 
Gibbon  ct  may  be  said  to  sing.” 

The  only  animals,  however,  which  really  sing  are 
birds,  belonging  mostly  to  the  order  of  Insessores, 
which  have  vocal  organs  much  more  complete 
than  other  birds. 

All  other  birds,  however,  have  calls  or  cries, 
such  as  the  caw  of  the  crow,  used  chiefly  in  the 
breeding  season  ;  and  the  singing  being  usually 
in  that  season,  it  is  fancied  by  Darwin,  that  bird 
songs  are  love  songs,  and  have  been  developed 
from  the  original  cry  by  the  selective  taste  of 
the  female.  We  are  to  suppose,  then,  that  there 
was  an  original  bird  just  evolved  from  some  liz¬ 
ard-like  form  by  natural  selection  ;  and  that  it 
had  a  call  or  cry  peculiar  to  itself.  What  was 
that  call?  Was  it  the  caw  of  the  crow,  or  is 
that  an  evolution  from  it?  And  have  the  calls 
and  cries  of  non-singing  birds  been  produced  from 
it  by  the  exercise  of  taste  in  the  females  ? 

Some  of  the  Insessores,  such  as  the  raven  and 
parrot,  do  not  sing,  though  they  have,  it  is  said, 
the  necessary  complex  organs.  Are  we  to  sup¬ 
pose  a  want  of  taste  in  the  females,  in  not  bring¬ 
ing  their  organs  into  exercise?  And  why,  not 
being  used,  have  they  not  ceased  to  be  developed, 
or  suffered  retardation  ?  The  subject,  as  pre¬ 
sented,  is  full  of  intricacies,  nor  do  either  of  the 
selections  appear  to  furnish  any  means  of  extrica¬ 
tion. 

Darwin  savs  :  “ Birds  can  be  taught  various 
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learned  to  sing  like  a  linnet,”  (9-1-52).  But 
this  furnishes  no  satisfactory  evidence  of  the  ex¬ 
istence  of  taste,  in  as  much  as  the  order  of  birds 
in  question  possess,  to  a  certain  extent,  the  power 
of  imitation.  This  is  well  illustrated  in  the  par¬ 
rot,  which  can  pronounce  words  correctly,  without 
the  slightest  idea  of  their  meaning.  The  mocking 
bird  is  a  noted  instance  of  how  far  this  can  be 
carried  into  song.  There  is  just  as  much  reason 
to  believe  that  this  is  done  without  any  apprecia¬ 
tion  of  music,  in  the  human  sense,  as  that  the 
parrot  can  repeat  words  without  understanding 
them.  Nor  is  there  any  more  significance  in  the 
rival  singing  of  two  canaries  beyond  that  of  two 
hostile  roosters  in  crowing  at  each  other. 

In  some  instances  there  are  bright  tinted  birds 
which  have  the  gift  of  song  ;  and  in  these  cases,  he 
says  ;  u  It  would  appear  that  the  female  birds,  as 
a  general  rule,  have  selected  their  mates  either 
for  their  sweet  voices  or  gay  colors,  but  not  for 
both  combined.”  If  for  the  sweet  singing,  how 
did  the  colors  become  gay  ?  If  for  the  colors,  how 
did  the  sweet  voice  originate  \  He  claims,  indeed, 
that  natural  selection  helps,  when  sexual  selec¬ 
tion  is  not  efficient,  a  mode  of  solving  the  difficulty 
not  very  satisfactory  to  the  reader. 

Again  he  says  :  “That  the  habit  of  singing  is 
sometimes  quite  independent  of  love  is  quite 
clear,  for  a  sterile  hybrid  canary  bird  has  been 
described  as  singing  while  viewing  itself  in  a 
mirror,  and  then  dashing  at  its  own  image”  (9- 
ir-50). 
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So  do  tlie  female  canary,  robin,  lark  and  bull¬ 
finch,  ‘‘pour  forth  melodious  strains  in  a  state  of 
widowhood.”  Some  males  also  sing  out  of  the 
breeding  season,  and  of  this  the  author  naively  re¬ 
marks  that  “  nothing  is  more  common  for  animals 
to  take  pleasure  in  practicing  whatever  instinct 
they  follow  at  other  times  for  some  real  good” 
(id.  51). 

If  they  do  it  for  pleasure  out  of  the  breeding 
season,  why  not  in  it  as  well?  They  certainly 
must  feel  as  joyous  then  as  at  other  times.  As  to 
female  sterile  birds,  and  those  in  a  state  of  widow¬ 
hood,  and  out  of  the  breeding  season,  they  sing 
for  precisely  the  same  reason  that  the  males  do  ; 
and  the  fertile  females  do  not  sing  in  the  breeding 
season,  simply  because  the  same  force  is  spent  in 
the  functions  required  for  breeding — they  have 
something  else  to  do. 

It  will  thus  be  seen  that  the  entire  theory  of  the 
origin  of  song  in  birds,  rests  upon  the  idea,  that 
certain  species  of  birds  had  a  taste  for  “the  con¬ 
cord  of  sweet  sounds,”  and  selected  their  mates 
according  to  their  proficiency.  I  concede  to  the 
fullest  extent  that  the  female  of  every  kind  of 
singing  bird  is  pleased  with  the  song  of  its  mate. 
But  I  claim  that  it  pleases  them  for  the  same 
reason  that  the  harsh  cry  of  the  male  king-fisher, 
hopee  and  macaw  please  their  female  mates — that 
it  is  wholly  instinctive,  without  motive,  purpose  or 
discrimination,  and  has  always  been  so — that  the 
bird  of  each  species  has  its  own  peculiar  song,  or 
cry,  whether  melodious  or  harsh  to  the  human 
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ear,  and  that  its  offspring  sings  tile  same  song,  or 
utters  the  same  cry  without  any  tuition  or  train- 
in  cr 

The  song  of  each  bird,  in  correspondence  with 
its  life,  is  a  mere  fraction  in  music,  and  lias  little 
or  no  variety  beyond  some  instances  of  the  power 
of  imitation,  and  it  is  only  a  single  item  in  the 
sum  of  music  as  a  whole.  But  in  man  the  ele¬ 
ments  of  music  exist  in  their  complex,  not  as  an 
instinct,  but  as  a  part  of  his  life.  In  him  it  de¬ 
velops  slowly,  but  is  capable  of  improvement  al¬ 
most  without  limit,  until  it  becomes  the  most  joy¬ 
ous  and  exalted  expression  of  the  affections  and 
emotions  of  the  mind.  And  as  the  mind  of  man 
is  the  summing  up  of  all  prior  organic  life,  I  can¬ 
not  help  believing  that  nature,  through  the  songs 
of  its  birds,  has  been  prophetic  of  the  diviner  music 
of  the  human  soul. 

Descending  from  birds  to  insects,  it  appears 
that  the  Cicada  pruinosa ,  of  the  Homoptera  has 
the  gift  of  song,  and  we  are  assured  that  “as 
there  is  so  much  rivalry  between  the  males,  it  is 
probable  that  the  females  not  only  discover  them 
by  the  sounds  emitted,  but  that  like  female  birds 
they  are  excited  or  allured  by  the  male  with  the 
most  attractive  voice”  (9-1-341). 

But  more  wonderful  still  the  origin  of  the  instru¬ 
mental  music  appears  to  be  due  to  another  insect. 
It  seems  that  “in  the  Locustidse  the  two  wing 
covers  gradually  become  differentiated  and  per¬ 
fected,  on  the  principle  of  the  division  of  labor, 
the  one  to  act  exclusively  as  the  bow,  and  the 
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other  as  the  fiddle,” — “a  grating  thus  occasionally 
and  accidentally  made  by  the  males,  if  it  served 
them  ever  so  little  as  a  love-call  to  the  females, 
might  readily  have  been  intensified  through 
sexual  selection  by  fitting  variations  in  the  rough¬ 
ness  of  the  nervures  having  been  continually  pre¬ 
served.”  (9-1-345).  This  is  certainly  provocative 
of  the  queer e ,  as  to  how  the  males  and  females  of 
this  order  managed  to  get  together,  prior  to  the  in¬ 
vention  of  the  Locustidse  fiddle. 

Many  other  instances  of  the  supposed  existence 
of  taste  in  animals  for  the  beautiful  in  colors  and 
music  are  detailed  in  this  interesting  work,  but 
enough  has  been  said  to  definitely  exhibit  the 
stand-point  from  which  the  subject  is  viewed  by 
the  author.  It  only  remains  to  give  some  general 
reasons,  in  addition  to  the  suggestions  already 
made,  showing  that  his  theory  has  no  real  founda¬ 
tion. 

^Esthetic  taste  is  that  quality  of  the  mind  by 
which  we  judge  of  the  sublime,  the  beautiful  and  the 
proper ;  and  distinguish  them  from  the  ridiculous, 
the  ugly  and  the  unsuitable.  It  is  a  quality  which 
in  its  exercise  ranges  through  the  entire  domain  of 
nature  and  art ;  and  is  capable  of  a  high  degree  of 
cultivation.  We  admire  the  starry  heavens,  a 
landscape,  painting,  statuary,  literary  performan¬ 
ces,  music,  oratory,  and  so  on  to  the  end  of  a  very 
long  chapter,  if,  indeed,  it  have  an  end.  The  hu¬ 
man  infant  is  simply  attracted  by  bright  colors, 
and  so  far  it  is  evidence  of  incipient  taste ;  and 
such  is  very  much  the  case  with  uncivilized  man. 
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It  requires  culture  to  bring  it  to  tlie  standard  of 
Homer,  Raphael,  or  Powers.  So  great  is  its  range 
that  in  the  highest  states  of  civilization  the  differ¬ 
ences  of  appreciation  are  endless,  giving  rise  to 
the  well-known  saying:  “  Be  gustibus  non  dis- 
putandum. 5  ’ 

But  it  is  not  so  with  animals.  With  them  it 
has  no  range  or  versatility  whatever  beyond  a  lim¬ 
ited  power  of  imitation.  Each  beast,  bird  and  in¬ 
sect  admires  the  color,  form  and  peculiarities  of 
its  mate  ;  nor  is  there  any  difference  of  opinion 
amongst  them  on  the  subject — the  female  crow, 
peacock,  stag,  lizard,  butterfly  and  locust  being- 
in  perfect  harmony  with  the  male  about  the 
family  color ;  and  you  can  cheat  them  only  by 
disguising  the  wrong  animal  with  the  orthodox 
color,  as  in  the  case  of  a  female  zebra  mating  with 
an  ass,  after  the  latter  had  been  painted  to  resem¬ 
ble  a  zebra.  (9-II-281.) 

It  is  not  safe  to  find  evidences  of  taste  in  the  gay 
coloring  of  birds  because  it  is  pleasing  to  the  eye 
of  man.  We  admire  the  peacock, — so  does  the  pea 
hen, — we,  because  he  is  decorated  according  to  our 
sense  of  beauty  ;  she,  because  he  wears  the  plum¬ 
age  of  her  mate.  Toads  admire  their  mates  by 
reason  of  the  same  instincts  which  control  the  pea 
hen  ;  but  to  us,  aesthetically,  the  toad  is  an  ugly 
object.  Both  of  these  animals  are  confined  within 
the  limits  of  their  kind.  We  have  no  reason  to 
suppose  the  pea  hen  is  ever  entranced  by  the  gay 
plumage  of  the  golden  pheasant ;  or  that  a  frog 
ever  went  into  ecstacies  over  the  tame  hues  of  the 
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bull  liead,  though  the  mate  of  the  latter  may  think 
them  very  fine. 

Darwin  is  puzzled  that  certain  low  organisms, 
such  as  corals,  sea-anemones,  some  jelly-fishes, 
star  fishes,  &c.  (including  some  where  the  sexes 
are  separated),  should  exhibit  brilliant  colors,  in¬ 
asmuch  as  it  cannot  be  supposed  they  are  a  sexual 
attraction  by  reason  of  their  low  mental  powers, 
nor  do  they  serve  as  a  protection,  and  being  out 
of  sight,  they  are  not  intended  to  please  the  eye  of 
man  (9-1-313-314). 

It  is  indeed  a  puzzling  question  in  view  of  the 
fact  that  nature  is  harmonious  in  her  action  ;  and 
if  under  her  laws  the  male  of  the  golden  pheasant 
owes  his  gay  plumage  to  sexual  selection,  these 
low  organisms  which  have  been  separated  into 
sexes, must  be  beautified  in  the  same  way.  Surely, 
if  the  female  locust  has  mind  enough  to  choose 
her  mate  by  reason  of  his  proficiency  in  instru¬ 
mental  music,  and  the  female  butterfly  enough  to 
adorn  her  mate  with  gaudy  colors,  it  will  require 
no  great  stretch  of  imagination  or  thought  to  sup¬ 
pose  the  females  of  these  low  organisms  sufficient¬ 
ly  intellectual  to  make  a  similar  choice.  He  en¬ 
deavors,  however,  to  escape  from  the  dilemma  by 
concluding  that  the  colors  must  arise  from  chemi¬ 
cal  agency,  independent  of  any  useful  end.  But 
this  proves  too  much,  because  all  colors,  on  the 
basis  of  chemical  action,  may  be  accounted  for  in 
the  same  way.  There  is,  in  truth,  but  one  conclu¬ 
sion  to  be  drawn  from  the  fact  that  the  mass  of 
ffiese  low  organisms,  not  separated  into  sexes-,  are 
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highly  colored,  and  that  is  entirely  adverse  to  the 
hypothesis  in  question. 

It  is  useless  to  indulge  in  abstract  speculation 
as  to  why  one  animal  should  be  bright,  and  an¬ 
other  dull  colored.  We  may  as  well  marvel  why 
there  should  be  a  variety  of  colors  in  dowers — 
why  the  rose  should  be  red,  the  violet  blue,  and 
the  marigold  yellow  ;  or  why  there  should  be  dif¬ 
ferent  colors  in  the  rainbow.  To  say  that  it  can 
be  accounted  for  by  natural  or  sexual  selection, 
would  be  sufficiently  absurd ;  and  naturalists 
must  dnd  some  other  cause,  or  admit  their  ignor¬ 
ance  on  the  subject. 

Wallace,  in  a  review  of  Darwin,  published  in 
4 £  The  Academy ”  for  March,  1871,  says:  44  that 
the  kind  of  sexual  selection  which  depends  on 
the  female  preferring  certain  colors  or  orna¬ 
ments  in  the  male  has  not  been  proved  to  ex¬ 
ist” — that  colors  of  insects  are  due  to  causes 
unknown.  But  upon  what  rational  ground  can  the 
cause  of  the  origin  be  different  in  insects  from 
that  of  birds?  The  only  logical  conclusion  is  that 
if  it  be  unknown  in  the  one  case,  it  is  in  that  of 
the  other. 

It  seems  to  me  the  differences  between  the  male 
and  females  of  the  same  species,  such  as  color, 
size,  horns,  spurs,  &c.,  may  be  more  rationally  ac¬ 
counted  for  by  the  fundamental  differences  of 
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sex.  The  male  and  female  elements  are  essential¬ 
ly  different,  though  well  adapted  to  each  other. 
The  female  element  is  recipient,  more  passive  and 
therefore  less  aggressive.  Unless  there  are  such 
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mental  distinctions,  why  does  the  castration  of 
the  male  produce  a  reversion  in  color  to  the  female 
and  a  degree  of  general  effeminency  \  (9-II-283- 
314).  Why,  too,  the  fact  that  the  male  embryo,  at 
one  of  its  stages,  resembles  the  female,  and  thence 
becomes  more  distinctively  male? 

So  far  as  to  aesthetic  taste  in  animals  :  But  when 
and  how  under  the  reign  of  natural  selection  this 
quality  was  transferred  from  thence  to  the  human 
mind  is  worthy  of  some  consideration. 

To  be  at  all  consistent,  the  development  of  taste 
.in  man,  upon  Darwin’s  hypothesis,  should  be 
through  the  ape.  But  it  appears  the  highest  and 
most  varied  display  of  the  beautiful  in  animals,  is 
found  in  insects  and  birds. 

These,  however,  being  on  collateral  lines  of 
descent,  there  can  be  no  pretence  that  man  became 
endowed  with  this  quality  from  either.  The  ape 
race  in  this  respect  has  less  variety,  and  much 
less  that  accords  with  our  present  sense  of  the 
beautiful.  The  female  Rhesus  monkey  has  a 
large  surface  of  naked  skin  around  a  tail  of  a 
brilliant  carmine  red  ;  with  the  Mandrills,  the  fe¬ 
male  Cynocephalus  Mormon ,  is  of  a  fine  blue, 
with  the  ridge  and  trp  of  the  nose  of  the  most 
brilliant  red;  the  Mandrill  of  Africa  has  a  deeply 
furrowed  and  gaudily  colored  face — not  to  men¬ 
tion  other  cases.  Man  could  not  have  descended 
from  either  of  these,  because  each  race,  whether 
white,  black  or  olive,  is  of  a  uniform  color.  Some 
savages,  it  is  true,  paint  their  faces,  but  this  is  im¬ 
itation  only,  and  simply  shows  a  low  standard  of 
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taste.  Man,  tlien,  reasoning  upon  the  same  hy¬ 
pothesis,  of  whatever  race,  must  have  descended 
from  an  ape  of  a  uniform  color;  but,  singular  as 
it  may  seem,  the  only  evidence  of  incipient  hu¬ 
man  taste  treated  of  in  “The  Descent  of  Man”  is 
the  assumed  dislike  of  primitive  man  to  a  hairy 
body. 

Assuming,  for  the  nonce,  that  Darwin  has  to  a 
reasonable  extent  proved  his  theory,  so  far  as  re¬ 
lates  to  the  animal  kingdom  (below  man),  yet  it 
must  be  regarded  as  unproven,  unless  it  can  be 
shown  that  primitive  man  was  born  with  a  hairy 
body.  Man  is  a  part  of  the  animal  kingdom.  To 
suppose,  therefore,  that  all  the  species  of  animals 
were  produced  by  natural  selection  and  man  not, 
would  be  an  insurmountable  inconsistency. 
Whether  primitive  man  was  born  hairy  or  naked 
becomes,  then,  a  test  question. 

In  the  “Descent  of  Man”  sexual  selection  is  for 
the  first  time  made  prominent;  and  a  moment’s 
reflection  will  show  what  its  office  is  assumed  to 
bo.  Natural  selection,  or  the  survival  of  the  fit¬ 
test  in  the  struggle  for  life,  is  made  the  efficient 
factor  by  which  one  species  is  produced  from  an¬ 
other.  Sexual  selection  is  made  to  play  its  part, 
not  in  producing  a  new  species,  but  in  improving 
the  ajipearance  of  the  male  or  female  of  a  species 
already  in  existence.  Natural  selection  is  the 
creator — sexual  is  the  beautifier.  The  former  has 
created  the  Argus  pheasant,  male  and  female, 
whereas  the  latter  lias  covered  the  male  with 
gaudy  plumage. 
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If  man  was  evolved  from  some  ape-like  form 
under  the  law  of  natural  selection,  the  first  of  the 
race  must  have  been  covered  with  hair,  and  on  this 
point  Darwin  is  sufficiently  explicit :  “  The  early 
progenitors  of  man  were,  no  doubt,  covered  with 
hair,  both  sexes  having  beards;  their  ears  were 
pointed  and  capable  of  movement,  and  their  bod¬ 
ies  were  provided  with  a  tail  having  the  proper 
muscles.”  The  males,  too,  had  great  canine  teeth 
which  served  them  as  formidable  weapons.  (9-i- 
198). 

As  evidence  of  this  primitive  hairy  condition, 
he  refers  to  the  woolly  hair  or  lanugo  found  on  the 
human  foetus,  and  of  the  rudimentary  hairs  scat¬ 
tered  over  the  body  during  maturity;  and  he  in¬ 
fers  that  the  animal  from  whom  man  descended 
was  not  only  born  hairy,  but  remained  so  during 
life.  (9-II-359.) 

But  human  beings  are  now  born  naked,  with 
the  exception  of  a  slight  covering  of  hair  upon 
the  head,  and  have  been  so  born  during  the  entire 
historic  period;  and  the  question  for  the  disciples 
of  the  prevailing  theory  of  evolution  is,  how  this 
almost  entire  nakedness  has  been  effected.  On 
this  subject  Darwin  has  been  compelled  to  make 
assumptions  and  draw  conclusions  which  conflict 
with  the  fundamental  principles  of  his  theory. 

As  woman  of  all  races  now  has  a  less  hairy  body 
than  man  in  being  destitute  of  a  beard,  he  as¬ 
sumes  that  our  female  semi-liuman  progenitors 
were  first  denuded  of  hair,  and  that  this  occurred  at 
the  remote  period  when  the  several  races  had  not 
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emerged  from  a  common  stock,  and  “as  our  female 
progenitors  gradually  acquired  this  new  charac¬ 
ter  of  nudity,  they  must  have  transmitted  it  in 
an  almost  equal  degree  to  their  young  offspring 
of  both  sexes,  so  that  its  transmission,  as  in  the 

case  of  many  ornaments  with  mammals  and 
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birds,  has  not  been  limited  either  by  age  or 
sex.”  (9  ii,  360.)  From  this  the  assumption  is 
that  the  prevailing  nudity  has  been  brought  about 
by  the  aesthetic  taste  of  our  primitive  mothers, 
who  became  disgusted  with  so  much  hair.  But 
why  did  they  not  relieve  their  husbands  and  their 
male  offspring  of  their  beards  ?  That  they  became 
disgusted  with  that  ape  ornament  is  just  as  rea¬ 
sonable  to  be  inferred  from  the  fact  that  they  be¬ 
came  beardless  themselves. 

It  seems  that  in  coming  to  this  conclusion  Dar¬ 
win’s  mind  has  been  in  a  state  of  great  uncertain¬ 
ty,  for  in  the  first  volume  of  his  Descent  of  Man 
(143)  lie  states  the  fact  that  elephants  living  in 
elevated  and  cool  districts  are  more  hairy  than 
those  in  the  lowlands,  and  in  reference  to  this 
says  :  “May  we  then  infer  that  man  became  di¬ 
vested  of  hair  from  having  aboriginally  inhab¬ 
ited  some  tropical  land?  The  fact  of  the  hair 
being  chiefly  retained  in  the  male  on  the  chest 
and  face,  and  in  both  sexes  at  the  junction  of 
all  four  limbs  with  the  trunk,  favors  this  infer¬ 
ence,  assuming  that  the  hair  was  lost  before 
man  became  erect,  for  the  parts  which  now  re¬ 
tain  most  hair  would  then  have  been  most  pro¬ 
tected  from  the  heat  of  the  sun.”  But  from 
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tliis  position  lie  falls  back  upon  sexual  selection, 
because  other  members  of  the  order  of  Primates 
are  found  covered  with  hair  in  the  same  regions. 
And  in  this,  it  seems,  both  parties  participated, 
the  man  choosing  his  wife  for  her  attractions,  and 
the  woman  her  husband  for  his  good  looks  and 
his  ability  to  take  care  of  and  defend  her.  (9-1- 
143.) 

But  all  human  infants  are  now,  and  for  long 
ages  have  been,  born  without  beards — the  females 
remaining  without  during  life — the  males  sport¬ 
ing  them  at  puberty.  As  stated  above,  if  primi¬ 
tive  man  and  woman  were  of  exclusively  ape  pa¬ 
rentage,  the  infants  of  both  sexes  must  have  been 
covered  with  hair  all  over  their  bodies,  including 
the  face  ;  and  sexual  selection,  participated  in  by 
both  sexes,  as  Darwin  assumes,  must  in  the  first 
instance  have  removed  the  beard  from  the  male,  as 
well  as  the  female.  Why  then  does  thebeardap- 
pear  upon  the  face  of  the  male  at  puberty,  and 
not  upon  that  of  the  female?  Did  the  aesthetic 
sense  of  beauty  of  the  woman  undergo  such  a 
change  in  reference  to  the  beard  as  to  restore  it 
by  selection  ?  And  if  restored  in  that  way,  why 
is  not  the  infant  male  now  born  with  a  beard  the 
same  as  when  his  progenitor  first  emerged  from 
apehood  ? 

If  the  nudity  of  man  was  produced  by  sexual 
selection,  why  did  mankind  subsecpiently  cover 
their  bodies,  first  with  the  skins  of  animals,  and 
afterwards  by  clothing  manufactured  for  the  pur- 
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pose?  Was  there  a  change  of  taste,  and  did  the 
parties  become  dissatisfied  with  nakedness  ? 

There  is  another  point  more  to  the  purpose, 
still  to  be  considered  in  connection  with  this 
branch  of  the  subject ;  and  it  is,  that  the  change 
produced  by  natural  selection  must  be  for  the 
benefit  of  the  animat ,  and  that  it  never  originates 
a  change  which  is  injurious.  Darwin,  in  his 
work  on  the  Origin  of  Species,  after  stating  that 
vaiiations  useful  to  man  have  undoubtedly  oc¬ 
curred,  and  that  other  variations  useful  in  some 
way  to  each  being  in  the  great  battle  of  life  do 
probably  sometimes  occur,  says  :  “On  the  other 
hand,  we  may  feel  sure  that  any  variation  in 
the  least  degree  injurious  would  be  rigidly  de¬ 
stroyed.  This  preservation  of  favorable  varia¬ 
tions  and  the  rejection  of  injurious  variations, 
T  call  natural  selection.  Variations  neither  use¬ 
ful  nor  injurious  would  not  be  affected  by  natu¬ 
ral  selection,  and  would  be  left  a  fluctuating 
element,  as  perhaps  we  see  in  the  species  called 
polymorphic,”  (2-78). 

He  admits  that  “  the  loss  of  hair  is  an  inconve¬ 
nience  and  probably  an  injury  to  man  even  in 
hot  climates  ;  for  he  is  thus  exposed  to  sudden 
chills,  especially  in  wet  weather.”  (9-ii-3o9.) 
But  so  fixed  is  he  in  the  idea  that  primitive  man 
was  born  hairy,  that  he  is  willing  to  overrule  the 
most  dominant  law  of  his  celebrated  theory  in  fa¬ 
vor  of  sexual  selection.  He  says  :  “The  absence 
of  hair  on  the  body  is,  to  a  certain  extent  a  sec¬ 
ondary  sexual  character ;  for,  in  all  parts  of  the 
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world,  women  are  less  hairy  than  men.  There¬ 
fore,  we  may  reasonably  suspect  that  this  is  a 
character  which  has  been  gained  through  sex¬ 
ual  selection.”  (Id.  359-GO.)  “  Suspect in¬ 

deed  ;  so  it  would  appear,  the  interference  of 
sexual  selection  is  a  matter  of  guess-work  ! 

Inasmuch  as  the  inconvenience  of  nakedness 
has  stimulated  the  inventive  genius  of  man  in 
protecting  himself  against  the  cold,  by  clothing, 
the  construction  of  dwellings,  and  numerous  other 
appliances,  whereby  he  is  able  to  inhabit  the  most 
rigorous  regions,  it  is  far  more  rational  to  con¬ 
clude  that  he  was  originally  created  in  his  pres¬ 
ent  naked  condition. 

It  is  quite  safe  to  say  that  animals  never  take  a 
dislike  to  their  external  covering  of  hair,  or  feath¬ 
ers,  or  a  thick  pachydermic  skin,  as  the  case  may 
be.  Suppose  a  chicken  hatched  without  feathers, 
or  an  ape  born  without  hair,  or  a  child  with  a 
hare-lip,  or  an  albino,  the  fair  inference  would  be 
that  such  cases  would  be  looked  upon  with  dis¬ 
like  as  deformities.  If  men  had  been  hairy,  like 
the  ape,  that  would  have  been  regarded  as  their 
normal  condition,  and  any  considerable  deviation 
therefrom  a  deformity.  How  could  our  primitive 
mother  have  fallen  in  love  with  nudity  without  hav¬ 
ing  seen  the  specimen  of  a  naked  man  %  Darwin’s 
logic  is  surely  lame  in  the  inference  that  any  race 
of  beings  could,  as  matter  of  taste,  have  ever  pre¬ 
ferred  to  be  divested  of  their  natural  clothing. 

As  some  evidence  that  aboriginal  man  was  cov¬ 
ered  with  hair,  Darwin  refers  to  instances  of  men 
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hairy  all  over  the  face,  as  cases  of  reversion  to 
the  ape.  If  so,  why  did  they  not,  in  other  re¬ 
spects,  resemble  the  ape  %  It  appears  that  those 
born  with  hairy  faces  are  subject  to  defective 
teeth,  and  we  may  therefore  fairly  infer  that  ow¬ 
ing  to  some  abnormal  condition  of  the  mother, 
the  hair  has  been  retained  upon  the  face  at  the 
expense  of  the  further  development  of  the  teeth. 
It  does  not  necessarily  follow  that  every  case  of 
monstrosity  is  a  reversion  ;  if  so,  what  is  to  be 
said  of  the  Siamese  twins  ?  Evolutionists  of  all 
shades  may  as  well  accept  the  fact,  that  there  are 
cases  of  lusus  naturce  from  time  to  time  occur¬ 
ring,  the  causes  of  which  are  not  obvious,  and 
which  have  no  necessary  connection  with  any 
theory  of  descent. 
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That  the  ape  has  much  to  do  with  the  descent 
of  man,  I  admit;  but  there  is  a  wide  difference  be¬ 
tween  the  evolution  of  man  by  natural  selection, 
and  his  creation  through  prior  organic  forms 
which  approach  nearest  to  him;  a  method  which 
is  so  far  special  as  it  differs  from  the  process  of 
re-production. 
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CHAPTER  IV. 

DARWINISM  CONTINUED. 

Laics  of  Heredity — Secondary  Sexual  Distinctions — Origin  of  the 
Sexes,  and  their  distinctions — Rudimentary  and  Aborted  Organs. 

The  laws  which  govern  heredity  are  of  such 
manifest  influence  in  connection  with  the  theory 
of  the  evolution  of  the  species  that  Darwin  has 
given  the  subject  extended  consideration.  If  the 
offspring  invariably  inherited  the  form  and  char¬ 
acteristics  of  the  parent,  there  would  be  no  possi¬ 
bility  of  a  change  of  species  by  natural  selection, 
combined  with  all  the  aids  derived  from  changes 
in  the  environment,  acceleration,  retardation,  &c. 

Darwin,  as  already  mentioned,  starts  with  the 
idea  that  the  male  and  female  type  of  any  given 
species  were  alike  except  as  to  the  primary  dis¬ 
tinctions  of  sex.  If  this  be  granted  it  would  fol¬ 
low  that  heredity  would  substantially  keep  them 
alike.  To  surmount  this  difficulty  he  has  been 
compelled  to  make  rules  of  descent  to  meet  par¬ 
ticular  cases,  in  apparently  the  most  capricious 
manner. 

In  reference  to  the  species  of  birds  which  have 
secondary  sexual  differences,  he  holds  that  the 
male,  having  acquired  bright  plumage  by  selec- 
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tion,  lias  transmitted  it  by  heredity  to  the  male 
offspring  alone,  the  female  remaining  of  the  nor¬ 
mal  color  for  the  sake  of  protection — in  other 
words,  that  protection  in  sncli  case  prevails  over 
heredity.  The  substance  of  this  would  seem  to 
be  that  the  female  offspring  inherited  only  from 
the  mother,  and  the  male  only  from  the  father,  an 
idea  which  it  is  difficult  to  accept. 

In  that  class  of  birds  in  which  the  young  of  both 
sexes  resemble  the  adult  female,  (which  by  the 
way  is  the  general  rule),  his  conclusion  is  :  “  that 
successive  variations  in  brightness,  or  in  other 
ornamental  characters  occurring  in  the  males  at 
a  rather  late  period  in  life,  have  alone  been  pre¬ 
served,  and  that  most  or  all  of  the  variations, 
owing  to  the  late  period  of  life  at  which  they 
appeared,  have  been  from  the  first  transmitted 
only  to  the  adult  male  offspring.  (9-II-191.) 
This  is  stated  as  “the  most  probable  view,”  but 
why  the  force  of  heredity  is  stronger  in  the  male 
late  than  early  in  life,  it  is  difficult  to  see.  Are 
the  male  offspring  hatched  at  a  late  period  in  the 
life  of  the  parent  more  bright  than  those  of  an 
earlier  period  ?  If  there  be  any  truth  in  the  idea 
some  such  phenomenon  would  have  been  exhib¬ 
ited.  Nevertheless  he  repeats  it  in  various  forms, 
and  in  a  way  which  is  perplexing  to  the  reader, 
unless  he  chances  to  have  some  knowledge  of  the 
psychological  distinctions  of  sex.  Thus  he  says  : 
“  These  relations  are  fairly  well  explained  on  the 
principle  that  one  sex — this  being  in  the  major¬ 
ity  of  cases  the  male — first  acquired  through 
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variation  and  sexual  selection  bright  colors  or 
other  ornaments,  and  transmitted  them  in  va¬ 
rious  ways,  in  accordance  with  the  recognized 
laws  of  inheritance.”  (9-II-212.)  And  this  per¬ 
plexity  is  increased  when  we  are  assured  as  a 
law  of  inheritance,  that  secondary  sexual  charac¬ 
ters  “  are  transmitted  through  both  sexes,  though 
developed  in  one  alone.”  If  transmil  ted  through 
both,  why  not  developed  in  both  ? 

Again,  “  In  one  small  and  curious  class  of  cases 
tiie  characters  and  habits  of  the  two  sexes  have 
been  completely  transposed,  for  the  females  are 
larger,  stronger,  more  vociferous,  and  brightly 
colored  than  the  males.  (9-II-226.)  Did  they 
start  alike  dull  colored,  and  the  female  become 
brighter  by  the  selection  of  the  male  2  And  is 
there  a  law  of  heredity  for  one  species  different 
from  that  which  prevails  in  another  ? 

Other  cases  are  mentioned  which  seem  to  throw 
“ the  recognized  laws  of  inheritance”  into  utter 
confusion.  Thus,  in  regard  to  fishes  of  which 
both  sexes  are  brightly  colored,  he  says:  “On 
the  whole,  the  most  probable  view  in  regard  to 
the  fishes  of  which  both  sexes  are  brilliantly  col¬ 
ored,  is  that  their  colors  have  been  acquired  by 
the  males  as  a  sexual  ornament,  and  have  been 
transferred  in  an  equal  or  nearly  equal  degree 
to  the  other  sex.”  (9-II-17).  So  of  certain  mon¬ 
keys  ( Semnopffliecus  rubicundus )  he  says  :  “It 
is  scarcely  conceivable  that  these  crests  of  hair 
and  strongly  contrasted  colors  of  the  fur  and 
skin  can  be  the  result  of  mere  variability  with- 
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out  the  aid  of  selection  ;  and  it  is  inconceivable 
that  they  can  be  of  any  use  to  these  animals.  If 
so,  they  have  probably  been  gained  through 
sexual  selection,  though  transmitted  equally  to 
both  sexes.”  (9-II-292),  Why  should  a  differ¬ 
ent  rule  of  heredity  prevail  with  fishes  and  mon¬ 
keys  than  with  birds  ? 

The  law  of  battle  is  founded  on  the  principle  of 
the  right  of  the  strongest,  as  distinguished  from 
selection  by  choice — it  is  a  display  of  strength 
and  not  of  charms. 

In  this  way  the  horns  of  the  stag  and  other 
mammals,  the  tusks  of  the  boar  and  walrus,  the 
canine  teeth  of  the  carnivora,  the  spurs  of  the 
cock,  etc.,  together  with  the  greater  strength  of 
the  male  are  claimed  to  have  originated  and  been 
developed. 

Yet,  here,  too,  there  is  the  same  perplexity  and 
confusion  in  regard  to  the  force  of  heredi¬ 
ty.  Why  the  strength  gained  by  the  male  in 
battle  is  not  transmitted  by  inheritance  to  the 
female  as  well,  is  here  also  among  the  unexplained 
mysteries.  In  many  cases  the  female  is  without 
horns,  and  then  we  are  asked  to  conclude  that 
they  are  transmitted  to  the  male  offspring  alone 
— “  according  to  the  recognized  laws  of  inheri¬ 
tance.”  In  other  cases  the  female  is  supplied 
with  horns,  and  then  we  are  to  “conclude  that 
horns  of  all  kinds,  even  when  equally  developed 
in  both  sexes,  were  jjrimarily  acquired  by  the 
males  in  order  to  conquer  other  males,  and 
have  been  transmitted  more  or  less  completely  to 
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the  former  in  relation  to  the  force  of  the  equal 
form  of  inheritance.”  (9-11-236.) 

Here  are  at  least  two  kinds  of  inheritance — one 
the  “recognized”  and  the  other  the  “equal  form,” 
operating  to  produce  different  results.  And  it  is 
a  curious  fact  to  note  that  the  “equal  form”  was 
intended  to  check  the  tendency  of  man  to  become 
unduly  superior  to  woman,  for  we  are  assured 
that  “  It  is,  indeed,  fortunate  that  the  law  of  the 
equal  transmission  of  characters  to  both  sexes 
has  commonly  prevailed  throughout  the  whole 
class  of  mammals  ;  otherwise  it  is  probable  that 
man  would  have  become  as  superior  to  woman 
as  the  peacock  is  in  ornamental  plumage  to  the 
pea-hen.”  (9-H-313.) 

Yet  if  the  woman  could  remain  as  unconscious 
of  her  inferiority  as  the  pea-hen,  there  would  be 
no  great  harm  done  after  all — it  would  be  a  clear 
case  of  the  bliss  of  ignorance. 

From  Darwin’s  stand-point,  the  most  rational 
conclusion  would  seem  to  be,  that  heredity  does 
not  operate  according  to  any  system  or  law  which 
can  be  understood  ;  and  that  some  such  idea  has 
floated  through  his  own  mind  is  fairly  to  be  infer¬ 
red  from  such  utterances  as  the  following  : 

“The  laws  governing  inheritance  are  quite  un¬ 
known  ;  no  one  can  say  why  the  same  peculi¬ 
arity  in  different  individuals  of  the  same  species, 
and  in  individuals  of  different  species,  is  some¬ 
times  inherited  and  sometimes  not  so.”  (2-19.) 

“  Inheritance  is  governed  by  so  many  unknown 
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laws  or  conditions,  that  they  seem  to  be  most 
capricious  in  their  action.”  (9-1-396.) 

“Looking  back  to  the  several  orders,  we  have 
seen  that  the  two  sexes  often  differ  in  various 
characters,  the  meaning  of  which  is  not  under¬ 
stood.”  (Id.,  404.) 

“Why  various  characters  should  sometimes 
have  been  in  one  way,  and  sometimes  in 
another,  is  in  most  cases  not  known  ;  but  the 
period  of  variability  seems  often  to  have  been 
the  determining  cause.”  (9-H-224.) 

“  That  the  degree  of  limitation  should  differ  in 
different  species  of  the  same  group  will  not  sur¬ 
prise  any  one  who  has  studied  the  laws  of  in¬ 
heritance,  for  they  are  so  complex  that  they 
appear  to  us  in  our  ignorance  to  be  capricious 
in  their  action.”  (9-H-169.) 

Darwin  endeavors  to  explain  some  of  the  appar¬ 
ent  contradictions  and  eccentricities  of  heredity  by 
Pangenesis,  in  relation  to  which  his  theory  is  1, 
“That  each  of  the  myriad  cells  in  every  living 
body  is  to  a  great  extent  an  independent  organ¬ 
ism  ;  2,  That  before  it  is  developed,  and  in  all 
stages  of  its  development,  it  throws  ‘gemmules’ 
into  the  circulation  which  live  there  and  breed, 
each  truly  to  its  kind,  by  the  process  of  self 
division,  and  that  consequently  they  swarm  in 
the  blood  in  large  numbers  of  each  variety,  and 
circulate  freely  with  it ;  3,  That  the  sexual  ele¬ 
ments  consist  of  organized  groups  of  these 
gemmules  ;  4,  That  the  development  of  certain 
of  the  gemmules  in  the  offspring  depends  on 
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their  consecutive  union,  through  their  natural 
affinities,  each  attaching  itself  to  its  predeces¬ 
sor  in  a  regular  order  of  growth  ;  5,  That  gem- 
mules  of  innumerable  varieties  may  be  trans¬ 
mitted  for  an  enormous  number  of  generations 
without  being  developed  into  cells,  but  always 
ready  to  become  so,  as  shown  by  the  most  in¬ 
superable  tendency  to  feral  reversion  in  domes¬ 
ticated  animals.” 

The  foregoing  is  from  a  condensed  statement  of 
Darwin’s  hypothesis  made  by  Mr.  Francis  Galton, 
F.  R.  S.,  and  to  thoroughly  test  its  value  he  has 
made  a  large  number  of  experiments  in  breeding 
rabbits.  (10-372). 

The  process  was  to  infuse  into  the  veins  of  one 
variety  blood  drawn  from  other  varieties.  If 
there  be  any  foundation  for  the  hypothesis,  some 
of  the  offspring,  at  least,  should  have  been  mixed 
or  mongrel.  Yet  in  eighty-three  experiments 
with  the  silver  gray  rabbit  the  offspring  was  all 
silver  gray,  with  the  exceptions,  that  one  had  a 
white  foot  to  above  the  knee,  and  one  was  a  Sandy 
Himalaya  ;  but  this  was  from  a  breed  of  silver 
gray  which  sometimes  cast  the  Himalaya.  In 
thirty-eight  experiments  on  the  common  rabbit 
transfused  with  the  blood  of  the  silver  gray,  all 
of  the  offspring  were  like  the  father  and  mother. 
The  only  conclusion  is,  that  there  is  no  value 
whatever  in  this  hypothesis  in  explanation  of 
heredity. 

In  a  communication  published  in  “Nature” 
(Vol.  24-p.  25),  Darwin  speaks  of  the  case  of  a 
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gentleman  whose  hair  began  to  turn  gray  at  the 
age  of  twenty,  and  became  perfectly  white  in  four 
or  five  years  after.  Of  his  four  daughters,  the 
hair  of  two  became  white  at  from  twenty  to  thirty 
years  of  age.  In  another  case  a  gentleman,  in  his 

boyhood  had  both  his  thumbs  deformed  in  con- 

«/ 

sequence  of  skin  disease  aggravated  by  exposure 
to  cold.  Of  his  four  children  one  had  both 
thumbs,  and  another  one  thumb  similarly  de¬ 
formed.  Two  of  his  grandchildren  were  marked 
in  like  manner,  and  with  them  the  deformity  dis¬ 
appeared.  These  cases,  in  connection  with  some 
experiments  made  by  Dr.  Brown-Sequard,  show¬ 
ing  that  Guinea  pigs  of  the  next  generation  were 
effected  by  operations  on  certain  nerves  of  the 
parent,  satisfied  Darwin  that  the  effects  of  a  mu¬ 
tilation  are  really  inherited  beyond  mere  accidental 
coincidences — implying  that  they  are  sufficiently 
permanent  to  produce  distinct  varieties. 

The  instances  of  the  early  blanching  of  the  hair, 
and  of  the  deformed  thumbs,  are  to  be  classed 
with  the  abnormal  cases  of  children  born  with  six 
fingers,  &c.,  which  generally  disappear  in  two  or 
three  generations. 

It  is  generally  understood  that  chronic  diseases 
in  the  parent  which  effect,  more  or  less,  the  whole 
system,  give  a  tendency  in  the  offspring  to  the 
same  diseases.  But  whatever  may  be  found  to  be 
true  of  the  inherited  effects  of  mutilation  with 
Guinea  pigs,  it  is  certainly  not  true  of  the  human 
races.  There  have  been  thousands  of  cases  in 
which  men  have  had  children,  after  the  amputa- 


Laws  of  Heredity. 


87 


tion  of  an  arm  or  a  leg — yet  no  instance  has  been 
recorded  of  children  born  to  a  parent,  so  mutila¬ 
ted,  having  but  one  leg  or  arm.  Does  the  history 
of  China  record  a  single  instance  of  an  infant, 
male  or  female,  born  with  clubbed  feet  ?  Yet  for, 
probably,  a  thousand  years  the  female  children  of 
that  country  have  been  tortured  by  appliances  to 
produce  deformed  feet. 

That  there  are  laws  of  inheritance  which  have 
a  mode  of  action  nearly,  or  quite  as  uniform  and 
consistent,  as  those  which  govern  attraction  and 
repulsion  in  physics  may  be  understood,  when  we 
understand  the  differences  between  the  male  and 
female  life  of  animals.  The  difficulty  of  this  great 
author  is  in  not  having  grasped  these  vital  differ¬ 
ences.  Hence  he  has  assumed  that  the  male  and 
female  type  of  any  given  species'commenced  with¬ 
out  any  secondary  sexual  differences. 

There  is  a  theory  in  much  better  harmony  with 
the  facts,  to  wit :  that  the  male  and  female  princi¬ 
ples,  though  perfectly  adapted  to  each  other,  are 
fundamentally  distinct — that  they  co-existed  in 
the  moner  (a  mere  undeveloped  cell) — that  as  a 
necessity  of  creation  they  became,  at  a  very  early 
period  of  the  introduction  of  life,  separated  into 
distinct  organisms  with  secondary  sexual  differ- 
ences — and  this  theory,  if  true,  is  fatal  to  that  of 
selection,  both  natural  and  sexual. 

There  is  an  animal  psychology  which  has  not 
been  sufficiently  considered  in  connection  with 
sexuality  and  heredity.  I  hold  that  every  animal 
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life,  and  human  as  well,  puts  on  a  body  of  natural 
substances,  which  corresponds  to,  and  is  the  out¬ 
ward  expression  of  such  life ;  and  that  heredity 
follows,  or  is  controlled  by  the  life. 

The  psychology  of  sex  differs  as  much  as  the 
bodily  organism  which  gives  it  an  outward  expres¬ 
sion.  The  male  and  female  of  any  given  species 
differ  in  life,  mind  or  soul,  because  there  are  dif¬ 
ferent  functions  to  be  performed  by  each  ;  and 
they  differ  in  a  primary  and  secondary  manner — • 
by  reason  of  this,  and  not  because  of  the  supposed 
operations  of  any  kind  of  selection. 

In  a  certain  sense  each  mated  pair  constitutes  a 
unit,  because  a  union  is  necessary  for  the  contin¬ 
uance  of  the  race,  and  for  mutual  benefit  and  pro¬ 
tection  ;  and  each  member  of  the  pair  supplements 
what  seems  not  fully  develoj)ed  in  the  other.  In 
other  words,  male  and  female  in  sexuality  is  both 
corporeal  and  mental — acting  in  union.  Infants  of 
both  sexes,  human  and  animal,  are  very  much 
alike,  because  the  secondary  sexual  differences, 
especially  in  the  male,  are  not  psychologically  de¬ 
veloped— a  fact  which  Darwin  admits  (9-H-302). 
The  ovum  of  the  female  is  only  the  receptacle  in¬ 
to  which  life  flows,  proximately  from  the  male  ; 
and  from  the  period  of  impregnation  a  body  is 
gradually  put  on  from  the  female.  By  reason 
of  this  fact  the  maternal  predominates  in  the  body 
of  the  infant,  let  the  sex  be  what  it  may.  But  as 
development  of  the  life  and  structure  after  birth 
proceeds  in  unison,  the  father’s  likeness,  if  the  sex 
be  male,  will  gradually  appear,  with  the  ordinary 
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variations  of  which  mention  has  been  made  ;  and 
if  it  be  female,  the  same  likeness  will  appear, 
though  shaded  and  softened  by  the  radical  sexual 
differences,  giving  to  brothers  and  sisters  the  well- 
known  family  resemblances. 

This  rule  is  illustrated  by  crosses  between  allied 
species.  The  offspring  of  the  ass  and  mare  is  the 
mule,  which  as  it  matures  resembles  most  the  ass  ; 
while  that  of  the  stallion  and  the  female  ass  is  the 
hinny,  which  resembles  most  the  horse:  and  this 
invariably  happens  in  all  crosses  between  the 
horse  and  the  ass.  The  same  thing  is  observed 
in  the  crosses  between  different  races  of  men. 
Thus  the  offspring  of  the  white  man  and  the  ne¬ 
gro  woman  is  the  mulatto,  resembling  most  the 
father  ;  while  that  of  the  negro  man  and  the  white 
woman  is  a  negro.  So  in  the  white  races,  where 
there  is  not  a  family  resemblance  between  a  man 
and  his  wife,  the  children  when  grown,  as  a  gen¬ 
eral  rule,  have  a  stronger  resemblance  to  the  father 
than  the  mother. 

It  would  seem  to  follow  that  in  embryology  the 
female  element  is  first  in  point  of  time  ;  and  this 
explains  why  the  vesiculce  prostaticce ,  and  ru¬ 
diments  of  the  uterus  with  the  adjacent  pas¬ 
sage,  and  also  rudiments  of  mammae  are  found 
in  the  male  mammal.  The  existence  of  these  rudi¬ 
ments  is  used  in  support  of  the  idea,  that  there 
was  a  period  when  there  was  no  primary  distinc¬ 
tions  of  sex  in  separate  organisms.  Darwin,  after 
speaking  of  these  rudiments,  asks  :  “  are  wre  then 
to  suppose  that  some  extremely  ancient  mammal 
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possessed  organs  proper  to  botli  sexes,  that  is, 
continued  androgynous  after  it  had  the  chief 
distinctions  of  its  proper  class,  and  therefore 
after  it  had  diverged  from  the  lower  classes  of 
the  vertebrate  kingdoms”  (9-1-199).  This  he 
thinks  improbable,  and  claims  u  that  when  the 
live  vertebrate  classes  diverged  from  their  com¬ 
mon  progenitor  the  sexes  had  already  become 
separated”  (9-1-200). 

This  only  removes  it  a  little  further  off,  and  sup¬ 
poses  a  period  not  very  remote  from  the  common 
progenitor  when  the  animal  was  androgynous. 
But  when  and  how  did  the  sexes  on  this  assump¬ 
tion  become  separated  ?  The  following  passage 
indicates  his  supposition  that  it  arose  from  the 
necessity  of  a  division  of  labor  ! 

“No  naturalist  doubts  the  advantage  of  what 
has  been  called  the  ‘  physiological  ’  division  of 
labor;  hence  we  may  believe  that  it  would  be 
advantageous  to  a  plant  to  produce  stamens 
alone  in  one  flower,  or  on  one  whole  plant,  and 
pistils  alone  in  another  flower,  or  on  another 
plant.  In  plants  under  culture,  and  placed 
under  new  conditions  of  life,  sometimes  the 
male  organs,  and  sometimes  the  female  organs 
become  more  impotent.  Now  if  we  suppose 
this  to  occur  in  ever  so  slight  a  degree  under 
nature,  then  as  pollen  is  already  carried  from 
flower  to  flower,  and  as  a  more  complete  separa¬ 
tion  of  the  sexes  of  one  plant  would  be  advan¬ 
tageous  on  the  principle  of  the  division  of  labor 
individuals  with  this  tendency  more  and  more 


Secondary  Sexual  Differences. 


9i 


increased,  would  be  continually  favored  or 
selected,  until  at  last  a  complete  separation  of 
tlie  sexes  would  be  effected”  (2-88). 

The  idea  appears  to  be,  that  a  plant  now  having 
stamens  and  pistils  in  different  individuals  is  the 
product  by  natural  selection  of  a  progenitor  plant 
of  the  same  species  in  which  the  stamens  and 
pistils  were  in  the  same  individual,  and  that  the 
motive  principle  of  the  change  has  been  to  pro¬ 
duce  a  division  of  labor.  Yet  if  this  has  been  any 
active  power  in  plant  life  the  effect  should  be  uni¬ 
versal  ;  whereas  a  large  number  of  plants  have  re¬ 
productive  organs  united  in  the  same  individual. 

How  or  in  what  way  the  process  applies  to  ani¬ 
mals  except  upon  the  hypothesis  of  an  “  innate 
tendency”  to  a  sexual  divergence  (which  Darwin 
discards),  or  upon  Yon  Baer’s  idea  of  an  exercise 
of  will,  it  is  difficult  to  see.  Man  like  all  other 
animals  is  developed  from  a  cell  ;  and  from 
this  other  cells  were  propagated  until  the 
organism  became  complete.  But  on  account  of 
the  necessity  of  a  division  of  labor,  one  set  of 
cells  performed  the  office  of  propagation,  another 
accomplished  nutrition,  another  protection,  an¬ 
other  locomotion,  &c  (1-154). 

Admitting  the  facts,  all  this  may  be  clear 
enough  in  a  strictly  materialistic  view.  But  the 
queer e  naturally  arises  as  to  how  the  necessity  of  a 
division  of  labor  could  have  been  suggested.  Row 
could  the  cells  differing  from  the  parent  one  in 
respect  to  the  offices  to  be  performed  by  them,- be 
propagated,  except  by  a  course  of  reasoning  by 
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which  propagation,  nutrition,  &c.,  were  found  to 
be  desirable?  There  must  have  been  an  exercise 
of  mind  somewhere. 

Life  is  now  manifested  as  male  and  female,  and 
its  reproduction  in  animal  forms  requires  a  co¬ 
operation  in  the  union  of  sperm  cells  and  germ 
cells.  How  it  came  to  exist  in  sexual  division, 
and  why  such  co-operation  is  necessary  for  repro¬ 
duction,  are  questions  which  Darwin  attempts  to 
solve  as  above  stated. 

Spencer,  in  an  inferential  way,  thinks  the  result 
has  been  produced  by  natural  selection.  Upon 
the  hypothesis  that  “natural  selection  appears 
capable  of  producing  and  maintaining  the  right 
proportion  of  the  sexes  in  each  species”  (a  mat¬ 
ter  by  no  means  shown  by  Darwin  or  any  one 
else);  he  adds,  “it  requires  but  to  contemplate 
the  bearings  of  the  argument  to  see  that  the  for¬ 
mation  of  different  sexes  may  itself  have  been 
determined  in  the  same  way.”  (5-1-449.) 

This  is  a  very  slender  support  upon  which  to 
rest  so  important  a  conclusion.  The  argument 
referred  to  relates  to  the  different  kinds  of  genesis 
in  certain  low  organisms,  involving  questions 
which  the  author  admits  biological  science  not 
yet  sufficiently  advanced  to  answer.  (5-1-283.) 

In  support  of  his  position  he  instances  the 
propagation  of  the  Palmellce  and  certain  confervas 
among  the  plants,  in  the  former  of  which  there  is 
a  complete  fusion  of  the  individual  and  in  the 
latter  a  union  of  the  contained  granules  of  two 
adjacent  cells.  “There  is  (he  says)  reason  to 
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think  that  in  the  lowest  Protozoa  a  fusion  of 
two  individuals  is  the  process  from  which  re¬ 
sults  the  germ  of  a  new  series  of  individuals. 
But  in  animals  formed  by  the  aggregation  of 
units  tliat  are  homologous  with  Protozoa  the 
sperm  cells  and  germ  cells  are  differentiated.” 
(5-1-219.) 

He  marvels  why  these  sperm  and  germ  cells 
should  be  invested  with  these  properties  beyond 
other  cells,  and  why  those  not  brought  into  con¬ 
tact  are  incapable  of  further  development  and  dis¬ 
appear  ;  but  he  takes  refuge  in  the  use  of  the 
phrases  “inherent  powers”  and  “intrinsic  apti¬ 
tudes,”  which  appear  to  be  kept  habitually  on 
deposit  for  similar  emergencies.  (5-1-219.)  That 
these  peculiar  cells  which  fail  of  contact  and  dis¬ 
appear  is  proof  of  the  development  of  this  kind 
of  cell  for  sjjecific  purposes,  to-wit,  that  they 
may  furnish  a  medium  for  influent  life  ;  and  the 
marvel  if  not  so  much  why  they  are  developed,  as 
how  natural  selection  or  the  division  of  labor,  can 
possibly  have  any  agency  in  their  production. 

The  causes  of  the  distinctions  of  sex  lie  far 
deeper  than  either  Darwin  or  his  followers  have 
imagined.  Such  distinctions  were  primarily  in 
the  life  of  the  lowest  organisms,  and  there  would 
be  quite  as  much  reason  to  ascribe  the  separation 
of  heat  and  light  in  the  sun  to  natural  selection, 
as  that  of  the  primary  sexual  divisions. 

Prof.  E.  Van  Beneden,  of  Liege,  has  discovered 
that  of  the  two  membranes  of  which  the  liydroid 
T)olyps  are  composed,  the  outer  (ectoderm)  gives 
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rise  to  the  testes  and  spermatozoa,  and  the  inner 
to  the  ovaries,  so  that  the  outer  layer  is  male  and 
the  inner  female.  He  considers  that  fecundation 
takes  place  in  the  union  of  an  egg  with  a  certain 
number  of  spermatoids,  which  brings  together 
chemical  elements  of  opposite  polarity,  these  after 
uniting  in  the  egg  separate  again,  and  that 
the  new  being  is  formed  at  the  moment  when 
the  union  between  the  elements  of  opposite  polari¬ 
ty  is  effected  as  absolutely  as  the  molecule  of 
water  is  formed  by  the  union  of  atoms  of  hydro¬ 
gen  and  oxygen.  (11.) 

The  ordinary  process  of  reproduction,  as  now 
known,  requires  the  contact  of  the  ovum  with 
zbosperms  secreted  by  the  testes.  We  learn  from 
a  scientific  work  by  Prof.  Burt  G.  Wilder,  that  the 
ovum  is  an  internal  bud — in  other  words  that  the 
bud  is  an  effort  to  differentiation  into  ova  and 
zbosperms.  He  says,  “  But  even  in  the  highest 
stage,  there  is  only  a  modification  of  the  simple 
division  which  occurs  in  the  lowest ;  for  ovum 
and  zooseperms  are  merely  internal  offshoots, 
minute  though  they  often  are,  from  a  parent 
stock,  and  it  may  be  shown  how  gradual  is  the 
transition  between  the  extremes  of  animal  life 
from  the  moner  to  man  ;  for  the  differences  re¬ 
late  to  the  proportion  between  the  stock  and  the 
bud.”  (19-20.) 

-The  male  and  female  principles  thus  appear  sep¬ 
arated  in  the  lowest  organisms.  The  facts  justify 
the  conclusion,  that  such  a  thing  as  an  hermaph¬ 
rodite  never  existed,  except  as  a  monstrosity  ;  or 
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in  certain  low  forms  which  propagate  by  budding 
or  segmentation.  Darwin  himself  says  :  “  Mod¬ 

ern  research  has  much  diminished  the  number 
of  supposed  hermaphrodites,  and  of  real  her¬ 
maphrodites,  a  large  number  pair  ;  that  is,  two 
individuals  regularly  unite  for  re-production.” 
(2-90.) 

Modern  research  will  probably  continue  to  di¬ 
minish  these  anomalous  beings  until  they  disap¬ 
pear. 

Again,  the  male  characteristics  throughout  al¬ 
most  the  entire  animal  kingdom,  are  so  uniform¬ 
ly'  alike,  and  so  uniformly  distinguished  from 
the  traits  peculiar  to  the  female,  as  to  make  it 
next  to  certain  that  the  differences  are  from 
causes  far  deeper,  than  the  accidents  and  proba¬ 
bilities  of  selection.  The  male  is  larger,  stronger, 
more  courageous  and  more  aggressive.  This  is 
universally  true  of  the  mammalia.  Among  the 
noted  instances  mentioned  by  Darwin  is  that  of 
the  Rhesus  monkey,  which  are  “  bolder  and 
fiercer  than  the  females  and  “lead  the  troop, 
and  when  there  is  danger  come  to  the  front.”  (9 
-n-305.)  The  same  is  true  of  the  bull,  buffalo, 
ram  and  wild  stallion. 

Man,  whether  civilized  or  savage,  is  larger  and 
stronger  than  woman,  (l-xiv-202).  There  are 
some  exceptions  to  the  rule,  as  to  size,  among 
fishes  and  some  insects,  on  account  of  the  produc¬ 
tion  by  the  female  of  large  numbers  of  ova. 

The  mental  differences  are  quite  as  marked,  and 
hey  can  be  stated  in  no  more  appropriate  lan- 
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guage  than  that  used  by  Darwin  himself  :  “  No 

one  will  dispute  that  the  bull  differs  in  disposi¬ 
tion  from  that  of  the  cow,  the  wild  boar  from 
the  sow,  the  stallion  from  the  mare,  and,  as  is 
well  known  to  keepers  of  menageries,  the  males 
of  the  larger  apes  from  the  females.  Woman 
seems  to  differ  from  man  in  mental  disposition 
chiefly  in  her  greater  tenderness  and  less  self¬ 
ishness  ;  and  this  holds  good  even  with  savages, 
as  shown  by  a  wTell-known  passage  in  Mungo 
Park’s  Travels,  and  by  statements  made  by 
other  travelers.  Woman,  owing  to  her  natural 
instincts,  displays  those  qualities  towards  her 
infants  in  an  eminent  degree,  and,  therefore,  it 
is  likely  that  she  should  often  extend  them  to¬ 
wards  her  fellow-creatures.  Man  is  the  rival  of 
other  men  ;  he  delights  in  competition,  and  this 
leads  to  ambition,  which  passes  too  easily  into 
selfishness.  These  latter  qualities  seem  to  be 
his  natural  and  unfortunate  birth-right.  It  is 
generally  admitted  that  with  woman  the  powers 
of  intuition,  of  rapid  perception,  and  perhaps 
imitation,  are  more  strongly  marked  than  in 
man  ;  but  some,  at  least,  of  these  faculties  are 
characteristic  of  the  lower  races,  and,  therefore, 
of  a  past  and  lower  state  of  civilization.”  (9 
-11-310-11.) 

This  is  all  very  well,  though  there  are  points  in 
it  open  to  criticism — such  as  the  idea  that  female 
kindness  is  due  to  the  habit  derived  from  the  ma¬ 
ternal  instinct,  rather  than  to  a  genuine  sympa¬ 
thetic  pity  for  distress  ;  nor  is  it  easy  to  see  why 
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certain  female  characteristics  are  any  less  genuine 
because  they  have  been  exhibited  in  low  states  of 
civilization. 

Superiority  of  bodily  strength,  or  of  the  reason-  . 
ing  faculties,  does  not  necessarily  imply  general 
superiority.  Man  is  inferior  to  woman  in  those 
mental  qualifications  in  which  she  differs  from  him. 
They  are  mutually  dependent  on  each  other.  It 
is  a  great  mistake  to  predicate  a  question  of  su¬ 
periority  between  them,  because  being  dependents 
upon,  and  supplements  to  each  other,  there  can  be 
no  necessary  rivalry — as  well  institute  a  compari¬ 
son  respecting  the  relative  importance  of  the  heart 
and  lungs  in  the  human  body,  or  between  that  of 
the  heat  and  light  of  the  sun  in  the  solar  system. 

Another  significant  fact  tending  to  prove  that 
the  secondary  sexual  differences  are  fundamental 
and  not  due  to  selection  is,  that  when  the  male  is 
emasculated,  these  differences  are  either  not  de¬ 
veloped  or  disappear.  Says  Darwin  :  “As  with 
animals,  so  with  man,  the  distinctive  characters 
of  the  male  sex  are  not  fully  developed  until  he 
is  nearly  mature ;  and  if  emasculated,  they 
never  appear.”  (9-II-302.)  Speaking  of  ante¬ 
lopes,  “young  males  cannot  be  distinguished 
from  young  females  until  about  twelve  months 
old  ;  and  if  the  male  is  emasculated  before  this 
period  he  never  changes  color.”  “The  emas¬ 
culated  bull  reverts  to  the  color  of  the  female.” 
(id.  274-5). 

In  regard  to  colors  of  certain  male  mammals : 
“We  should  bear  in  mind  that  these  colors  do 
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not  appear  in  the  male  at  birth,  as  in  the  case  of 
most  ordinary  variations,  but  only  at  or  near 
maturity  ;  and  that  unlike  ordinary  variations, 
if  the  male  is  esmasculated  they  never  appear  or 
subsequently  disappear.”  (9-II-281.)  In  regard  to 
man  :  ‘  ‘  His  vocal  chords  are  about  one-third  larger 
than  in  woman  or  than  in  boys  ;  and  emasculation 
produces  the  same  effect  on  him  as  in  lower  ani¬ 
mals,  for  it  arrests  that  prominent  growth  of  the 
thyroid,  etc.,  which  accompanies  the  elongation 
of  the  cords.”  (id.  314.) 

From  these  facts  two  things  follow  :  (1)  that  the 
secondary  differences  are  from  sex  and  not  from 
selection,  or  of  any  supposed  necessity  for  a  divi¬ 
sion  of  labor,  and  (2)  that  the  female  principle  is 
developed  first. 

Herbert  Spencer,  in  an  article  on  the  psychology 
of  the  sexes,  denies,  or,  at  least,  doubts,  the  perma¬ 
nence  of  the  mental  differences  between  men  and 
women,  (l-iv-35.)  After  pointing  out  with  great 
clearness  the  actual  differences  now  found  to  ex¬ 
ist,  and  after  admitting  the  a  priori  inference 
“  that  fitness  for  their  respective  parental  func¬ 
tions  implies  mental  differences  between  the 
sexes  as  it  implies  bodily  differences,  is  justi¬ 
fied”;  and  also  the  kindred  inference  “  that  sec¬ 
ondary  differences  are  necessitated  by  their  rela¬ 
tions  to  one  another,”  he  says:  “That  they  are 
fixed  in  degree  by  no  means  follows— indeed,  the 
contrary  follows.  Determined  as  we  see  some  of 
them  are  by  adaptation  of  primitive  woman’s  na¬ 
tures  to  the  natures  of  primitive  men,  it  is  infera- 
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ble,  that  as  civilization  readjusts  men’s  natures 
to  higher  social  requirements,  there  goes  on  a 
corresponding  readjustment  between  the  natures 
of  men  and  women,  tending  in  sundry  respects  to 
diminish  their  differences.  Especially  we  may 
anticipate  that  those  mental  peculiarities  devel¬ 
oped  in  woman  as  aids  to  defence  against  men  in 
barbarous  times  will  diminish.  It  is  probable, 
too,  that  though  all  kinds  of  power  will  continue 
to  be  attractive  to  them,  the  attractiveness  of 
physical  strength,  and  the  mental  attributes  that 
commonly  go  along  with  it  will  decline,  while  the 
attributes  which  conduce  to  social  influence  will 
become  more  attractive.  Further,  it  is  to  be  an¬ 
ticipated  that  the  higher  culture  of  women,  car¬ 
ried  on  within  such  limits  as  shall  not  unduly 
tax  the  physique  (and  here,  by  higher  culture,  I 
do  not  mean  mere  language  learning,  and  an  ex¬ 
tension  of  the  detestable  cramming  system  at  jjres- 
ent  in  use),  will  in  other  ways  reduce  the  con¬ 
trast,  slowly  leading  to  the  result  everywhere  seen 
throughout  the  organic  world,  of  a  self-preserving 
power  inversely  proportionate  to  the  race-pre¬ 
serving  power,  it  will  entail  a  less  early  arrest  of 
individual  evolution,  and  a  diminution  of  those 
mental  differences  between  men  and  women  which 
the  early  arrest  produces.” 

If  it  be  true,  as  Mr.  Spencer  has  before  alleged 
in  the  same  article,  that  in  primitive  times,  u  the 
wives  of  merciless  savages  must,  other  things 
being  equal,  have  prospered  in  proportion  to 
their  powers  of  disguising  their  feelings.”  And 
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if  it  be  true  that  “  women  who  betray  the  state  of 
antagonism  produced  in  them  by  ill-treatment 
would  be  less  likely  to  survive  and  leave  off¬ 
spring  than  those  who  concealed  their  antagon¬ 
ism  ;  and  hence,  by  inheritance  and  selection,  a 
growth  of  this  trait  proportionate  to  the  require¬ 
ment.”  “  And  that  the  arts  of  persuasion  en¬ 
abled  women  to  protect  themselves,  and  by  im¬ 
plication  their  offspring,  where  in  the  absence 
of  such  arts  they  would  have  disappeared  early, 
or  would  have  reared  fewer  children.”  In  other 
words,  if  it  be  true  that  the  female  traits  of  con¬ 
cealing  antagonism  on  necessary  occasions,  and  of 
the  arts  of  persuasion,  are  due  to  natural  selection 
and  inheritance  from  primitive  times,  then  it 
might  follow  that  the  sexual  differences  in  ques¬ 
tion  are  not  fixed  in  degree,  and  are  likely  to  be 
obliterated.  It  might  also  follow  that  if  these  dif- 
ferences  are  so  liable  to  change,  the  time  will  come 
when  the  girl  may  mature  no  sooner  than  the  boy, 
and  the  woman  may  become  so  much  like  the  man 
as  that  they  will  stand  in  each  other’s  way  and 
become  rivals  instead  of  companions. 

Mr.  Spencer’s  conclusion  is  in  conflict  with  his 
admissions,  “  that  fitness  for  the  respective  func¬ 
tions  implies  mental  differences,”  and  “that 
secondary  differences  are  necessitated  by  their  re¬ 
lations  to  one  another.”  These  relative  func¬ 
tional  positions  are  permanent, and  will  effectually 
prevent  the  ultimate  state  of  rivalry  contemplated. 
It  is  obvious,  too,  that  such  rivalry  would  lead  to 
the  disorganization  of  the  family,  and  the  family, 
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it  must  be  borne  in  mind,  is  the  basis  of  all  stable 
governments. 

In  coming  to  this  conclusion  he  makes  some  sin¬ 
gular  assumptions. 

In  the  first  place  he  assumes  a  want  of  adapta¬ 
tion  between  the  natures  of  primitive  man  and 
woman.  If  the  assumption  be  true,  it  certainly 
furnishes  a  remarkable  exception  to  the  uniform 
adaptation  of  male  to  female,  and  the  converse  in 
the  rest  of  the  animal  kingdom.  Is  there  any 
want  of  adaptation  between  male  and  female  dogs, 
cats,  horses,  hogs,  sheep  and  cattle  ?  These  are 
domestic  animals,  and  the  fitness  of  the  sexes  to 
each  other  is  open  to  familiar  observation  ;  and  so 
far  as  the  rest  of  the  animal  kingdom  is  known,  it 
is  safe  to  say  no  want  of  adaptation  in  these  re¬ 
spects  has  yet  been  detected.  There  is,  therefore, 
a  want  of  analogy  to  sustain  the  position. 

In  the  second  place,  he  assumes  that  primitive 
men  were  not  merely  uncivilized,  but  so  utterly 
savage  as  to  neutralize  or  destroy  the  domestic  af¬ 
fections,  and  make  the  practice  and  development 
of  the  arts  of  dissimulation  and  persuasion  a  sine 
qua  non  to  save  the  race  from  extinction.  The 
announcement  of  such  an  idea  in  the  hearing  of 
the  men  of  the  Stone  Age,  or  of  that  preceding 
it,  would,  I  fancy,  have  created  some  astonish¬ 
ment.  Certainly  there  is  no  evidence  from  the  re¬ 
searches  of  travellers  amongst  the  lowest  tribes  of 
savages  now  existing  which  warrants  any  such 
conclusion.  The  only  show  of  evidence  in  that 
direction  is  found  in  the  treatment  of  women 
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among  savage  tribes  of  tlie  present  time,  wliicli  if 
practiced  in  civilized  lands  would  be  regarded  as 
oppressive.  Instance  the  North  American  In¬ 
dians,  among  whom  the  squaws  are  burdened 
with  all  the  drudgery,  while  their  lords  are  en¬ 
gaged  in  hunting,  or  war,  or  lounging  in  lazy 
idleness.  Yet  they  perform  these  services  wil¬ 
lingly,  without  the  slightest  idea  of  being  the 
subjects  of  tyranny. 

On  the  Darwinian  standpoint  even,  it  seems 
incongruous  that  man  just  out  of  apehood  should 
lack  the  sexual  adaptability  which  belonged  to 
the  ape  in  common  with  other  animals.  The  sub¬ 
ject  is  well  illustrated  in  the  following,  from  an 
essay  on  u  Biology  and  Woman’s  Rights,”  pub¬ 
lished  in  the  Quarterly  Journal  of  Science 
(l-xiv-203) :  “  Persons  are  not,  however,  want¬ 
ing  who,  while  admitting  the  general  inferiority 
of  women  in  physical  strength,  contend  that  this 
weakness  is  the  result  of  continual  and  syste¬ 
matic  repression.  Woman,  they  say,  has  been 
forcibly  debarred  from  invigorating  pursuits,  and 
comparative  feebleness  is  the  result.  We  would 
ask  whether  this  systematic  repression  has  been 
also  carried  out  among  the  lower  mammals,  and  if 
net,  what  is  the  origin  of  the  weakness  of  the  fe¬ 
male  sex  in  their  case,  which  is  at  least  as  well 
marked  as  among  mankind  ?  Has  the  subjuga¬ 
tion  of  woman  had  its  parallel  in  the  ‘  subjuga¬ 
tion  ’  of  the  cow,  the  mare,  the  lioness  ?  ” 

My  own  conclusion,  from  all  the  facts  known, 
is  that  the  average  primitive  mail  was  no  less 
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affectionate  toliis  wife,  nor  any  less  in  tlie  love  of 
offspring,  than  the  average  modern  man  :  That 
in  the  slums  of  cities  and  on  the  outskirts  of 
civilization,  there  are  found  cases  of  oppression 
and  crime  affecting  the  domestic  relations,  of 
parallel  outrage  to  any  known  among  savages  : 
That  civilization,  so  far  from  changing  the  adapt- 
ative  principle,  has  only  changed  its  mode  of 
action:  That  whereas  primitive  woman  wor¬ 
shipped  in  man  strength  of  arm  and  success  in 
battle,  the  modern  woman,  for  precisely  the  same 
reason,  worships  strength  of  mind  and  successful 
statesmanship,  oratory,  authorship,  etc.  That,  in 
line,  human  nature  and  sexual  adaptation  have 
remained  substantially  the  same  from  the  first 
appearance  of  man  to  the  present  time. 

The  Darwinian  theory  of  descent  depends  very 
much  upon  the  question,  whether  adaptation  to 
changing  conditions  in  organic  forms  is  sufficient 
to  overcome  heredity.  If  not,  such  forms  would 
physically  and  psychologically  be  held  near  the 
original  types,  though  in  many  cases  ia  a  dwarfed 
and  deteriorated  condition,  in  others  in  a  more 
advanced  condition;  and  others  still  would  die 
out  when  such  capacity  for  adaptation  had 
reached  its  limits.  For  example,  the  fern  which 
started  as  far  back  as  the  Devonian  age,  became 
a  tree  30  to  40  feet  high,  but  lias  gradually 
dwarfed  to  a  plant  of  scant  twTo  feet.  The  Trilo- 
bite  first  appeared  in  the  lower  Silurian,  reached 
its  maximum  in  the  upper,  and  disappeared  in 
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the  Carboniferous.  The  liorse  appeared  in  the 
lower  Eocene  with  four  toes,  and  about  the  size 
of  a  fox,  and  has  become  the  large,  one- toed  ani¬ 
mal  of  the  present  time,  the  superfluous  toes 
disappearing  and  the  size  increasing,  by  force  of 
adaptation  to  changes  in  the  environment. 

Haeckel,  however,  in  his  “History  of  Crea¬ 
tion,”  is  positive  that  the  existence  of  rudi¬ 
mentary  and  aborted  organs  clears  up  whatever 
mystery  there  may  have  been  on  the  subject.  His 
idea  seems  lo  be  that  adaptation  and  rudimentary 
organs  mutually  explain  each  other;  and  both 
prove  beyond  a  doubt  Darwin’s  theory  of  descent. 
He  says:  “The  widely-spread  and  mysterious 
phenomena  of  rudimentary  organs,  in  regard  to 
which  all  other  attempts  at  explanation  fail,  is 
perfectly  explained,  and,  indeed,  in  the  plainest 
way  by-  Darwin’s  theory  of  Inheritance  and 
Adaptation.”  (3-1-16). 

Again:  “I  must  here  repeat  that  even  if  we 
know  absolutely  nothing  of  the  other  phenomena 
of  development,  we  should  be  obliged  to  believe 
in  the  truth  of  the  theory  of  Descent,  solely  on 
the  ground  of  the  existence  of  rudimentary  or- 
1  gans.  Hot  one  of  its  opponents  has  been  able  to 
throw  even  the  glimmer  of  an  acceptable  explana¬ 
tion  upon  these  remarkable  and  important  phe¬ 
nomena”  (id.  291). 

Surely  this  is  a  very  convenient  arrangement  by 
which  “Inheritance  and  Adaptation”  on  the  one 
hand,  and  “Rudimentary  Organs”  on  the  other, 
are  made  a  mutual  aid  society,  and  quite  suffi- 
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cient  for  the  purposes  claimed  'without  any 
collateral  support.  Not  content,  however,  with 
these  pretentious  and  positive  assertions,  the  dis¬ 
tinguished  Professor  is  impelled  to  carry  the  war 
into  the  enemy’s  camp  in  this  wise:  “If  its 
opponents,  the  dualists  and  teleologists,  under¬ 
stood  the  immense  significance  of  rudimentary 
organs,  it  would  put  them  into  a  state  of  de¬ 
spair,”  (3-1-294).  Such  a  specimen  of  partis¬ 
anship  naturally  leads  to  the  suspicion  that  the 
author  knows  much  less  of  the  significance  of 
rudimentary  organs  than  he  pretends. 

That  Darwin’s  theory  of  descent  is  to  some  ex¬ 
tent  true  may  be  safely  conceded  ;  that  is,  it  may 
be  conceded  that  subsequent  to  the  primeval  cre¬ 
ations  through  protoplasmic  matrices,  no  animal 
has  ever  appeared  upon  the  earth  in  any  other  way 
than  by  birth  from  another  animal.  But  this  is 
the  extent  of  the  concession.  In  the  case  of  a  rad¬ 
ically  new  species,  the  birth  is  indeed  from  an 
animal,  but  the  conception,  or  influent  life  is  from 
the  Creator,  the  same  as  in  the  case  of  the  lowest 
form  of  life  from  earthy  matter. 

Upon  this  theory  (which  is  more  fully  presented 
in  another  place),  it  is  not  difficult  to  understand 
the  significance  of  an  important  class  of  rudiment¬ 
ary  organs.  Instance  the  rudiment  of  a  tail  in 
man, — the  embryo,  in  passing  through  the  prior 
stages,  exhibits  the  ape’s  tail ;  and  this  in  further 
development  to  the  human,  is  reduced  to  a  rudi¬ 
ment. 


io6  A  New  Theory  of  the  Origin  of  Species. 

As  to  another  class,  such  as  the  mammary  glands, 
in  the  male  they  belong  to,  and  grow  out  of  the 
peculiar  and  fundamental  relations  and  distinct¬ 
ions  of  the  sexes  to  and  with  each  other  ;  and  these, 
the  learned  German  professor  is  not  alone  in  ignor¬ 
ing.  Another  class  still,  such  as  the  aborted  or¬ 
gans  of  sight  in  the  cave  fishes,  have  no  signifi¬ 
cance  whatever,  so  far  as  relate  to  the  production 
of  a  new  species.  The  organs  are  reduced  to  a  ru¬ 
dimentary  condition  by  simple  non-use,  in  conse¬ 
quence  of  being  deprived  of  light ;  and  undoubt¬ 
edly  would  be  gradually  restored,  on  a  restoration 
to  primal  conditions. 

It  is  well  known  that  extra  use  increases  an  or¬ 
gan  to  a  certain  extent,  and  that  disuse  will  dim¬ 
inish  it.  A  blacksmith,  by  use,  increases  the  size 
and  strength  of  his  right  arm  to  a  certain  maxi¬ 
mum.  These  modifications  from  use  and  disuse 
are  supposed  by  Darwin  to  be  inheritable  (2-122  ; 
but  it  may  well  be  doubted  whether  they  are  so  to 
any  permanent  degree. 

A  child,  whose  ancestors  for  ten  generations  have 
been  blacksmiths,  may  have  a  tendency  to  develop 
brawny  muscles  ;  but  if  he  abandon  the  hereditary 
business  and  is  of  sedentary  habits,  his  right  arm 
will  not  come  up  to  the  parental  standard.  On  the 
contrary,  the  son  of  a  long  line  of  effeminate  an¬ 
cestors,  if  reduced  in  early  life  to  the  necessity  of 
labor,  will  become  strong  and  muscular. 
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CHAPTER  V. 

WHAT  IS  LIFE? 

Views  of  Buchner  and  others — Speculations  and  Definitions  of  Herbert 

Spencer — Author's  Definition. 

Before  proceeding  further,  it  is  important  to 
consider  the  question,  What  is  Life  f 

From  the  numberless  exhibitions  of  it  that  we 
see  around  us,  this  question  may  seem  a  very  sim¬ 
ple  one  ;  but  in  the  treatment  of  it  by  men  of 
science,  it  is  found  to  be  sufficiently  complex. 
Some  understanding  of  what  it  is,  and  of  its  rela¬ 
tion  to  matter,  is  quite  essential  to  any  rational 
theory  of  the  origin  of  species. 

It  is  quite  certain  that  there  was  once  a  period 
when  there  was  no  living  plant  or  animal — a  period 
when  the  earth  was  a  nebulous  mass  of  heated 
vapor.  This  mass  became  gradually  cooled  and 
condensed  ;  and  having  passed  through  various 
changes  and  transformations,  it  finally  reached  a 
condition  in  which  life  could  be  sustained.  Then 
it  appeared  in  its  lowest  manifestations  in  proto¬ 
plasmic  organism,  so  shapeless  as  to  be  almost  in¬ 
organic. 

What  it  then  was — how  it  came  to  be  manifest- 
ed — what  it  now  is  in  the  various  forms  of  plants 
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and  animals,  from  the  simplest  to  the  most  com¬ 
plex — whether  it  is  one  of  the  qualities  of  matter, 
or  something  which  may  be  distinguished  from  it 
— are  among  the  standing  problems  of  scientific 
and  philosophic  thought.  The  various  specula¬ 
tions  on  the  subject  by  distinguished  men  of  sci¬ 
ence  must  necessarily  be  referred  to  and  contrast¬ 
ed,  to  give  an  intelligent  idea  of  the  present  state 
of  the  question. 

Prof.  Buchner,  without  undertaking  to  formulate 
what  he  means  by  life,  gives  us  some  curious  theo¬ 
rizing  as  to  the  origin  of  spirit  or  thought — terms 
which  he  evidently  uses  as  the  synonyms  of  Life. 
He  says  :  “The  brain  is  the  sole  cause  of  the  spirit 
or  thought ;  but  not  of  the  organ  that  secretes  it.” 
(12-13.)  The  inference  is  that  spirit  or  thought  is 
secreted  by  some  gland — a  mucous  membrance, 
perhaps — stimulated  by  the  brain.  This  provokes 
the  queer e  whether  the  brain  thinks  what  it  is  doing 
in  the  manufacture  of  spirit  or  thought,  through 
the  agency  of  some  other  organs  ;  and  whether, 
too,  the  brain  or  other  parts  are  built  into  a  struc¬ 
ture,  before  spirit  or  thought  is  secreted. 

Again  :  Thought  “  is  the  effect  of  the  conjoint 
action  of  many  materials  endowed  with  forces  or 
qualities”  (id.-135-6).  These  materials,  of  course, 
reside  in  the  brain,  (that  being  “  the  sole  cause  of 
thought  ”)  and  in  the  secretions  which  it  prompts. 
This  again  provokes  the  question,  why  not  ana¬ 
lyze  the  brain  and  these  thinking  secretions,  col¬ 
lect  and  combine  the  constituent  elements  and 
produce  thought?  A  thought  mixture  strong 
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enough  to  resolve  all  the  knotty  questions  of  all 
coining  time  would  not  only  be  a  profitable  invest¬ 
ment,  but  a  great  relief  to  the  philosojihic  mind. 

This  learned  Professor  further  assures  us  that — 
“  There  is  no  such  thing  as  metaphysical  or  tran¬ 
scendental  knowledge”  (id. -176).  Metaphysics  re¬ 
late  to  questions  concerning  mind,  soul,  existence, 
perception,  feeling,  thought  and  other  kindred 
subjects.  Transcendental,  in  philosophy,  is  usu¬ 
ally  understood  to  be  that  which  goes  beyond,  or 
transcends  the  circle  of  experience,  or  what  is  not 
perceptible  to  the  senses.  All  knowledge,  there¬ 
fore,  under  this  assurance,  is  confined  to  the  evi¬ 
dence  of  the  senses.-  We  must  feel,  see,  hear, 
smell  or  taste  the  thing,  or  it  does  not  exist.  All 
philosophy — all  reasoning — is  thus  confined  in  a 
straight  jacket  of  nervous  sensation  ;  and  we  are 
left  to  marvel  how  metaphysical  and  transcend¬ 
ental  ideas  ever  obtained  a  lodgment  in  the  mind. 

Prof.  Graham  (cited  approvingly  by  Mr.  Spen¬ 
cer),  states  that  colloid,  or  jelly-like  substances, 
are  one  of  the  forms  of  aggregations  under  which 
solid  substances  exist— the  former  being  the  dy¬ 
namical,  and  the  latter  the  statical  condition  of 
matter.  He  further  states  that  a  colloid  substance 
possesses  inergia  (inherent  power),  and  may  be 
looked  upon  as  the  primary  of  the  forces  appear¬ 
ing  in  the  phenomena  of  matter  (5-1-15,  16). 

The  author  of  the  “Vestiges  ”  adopts  what  may 
be  called  the  chemical  theory  of  the  origin  of  life; 
crediting,  however,  to  the  Creator  the  gift  of  chem¬ 
ical  qualities  to  matter  (13-112).  He  cites,  ap- 
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provingly,  the  idea  of  Dr.  Carpenter  that  “  no 
reasonable  ground  lias  yet  been  adduced  for  sup¬ 
posing  that  if  lie,  the  chemist,  had  the  power  of 
bringing  together  the  elements  of  any  organic 
compound  in  their  requisite  states  and  propor¬ 
tions,  the  result  would  be  otherwise  than  that 
wTliich  is  found  in  the  living  body.” 

He  maintains  that  there  is  no  distinction  be¬ 
tween  vital  and  chemical  affinities  ;  that  living 
structures  result  from  a  multitude  of  natural 
forces  in  combination;  and  that  life  and  organiza¬ 
tion  are  essentially  physical  phenomena. 

Mr.  John  Fiske  adopts  the  idea  of  archsebiosis, 
or  spontaneous  generation,  for  the  origin  of  life. 
Thus  we  are  told:  “However  the  question  may 
eventually  be  decided  as  to  the  possibility  of 
archsebiosis  occurring  at  the  present  day  amid  the 
artificial  circumstances  of  the  laboratory,  it  can¬ 
not  be  denied  that  archsebiosis,  or  the  origination 
of  living  matter  in  accordance  with  natural  laws 
must  have  occurred  at  some  epoch  in  the  past” 
(14-1-430). 

After  detailing  the  process  by  which  chemical 
combinations  forming  the  crust  of  the  earth  were 
produced  from  the  original  gaseous  form,  he  says: 
“In  accordance  with  the  modern  dynamic  theory 
of  life,  we  are  bound  to  admit  that  the  higher  and 
less  stable  aggregation  of  molecules  which  consti¬ 
tute  protoplasm,  were  built  in  just  the  same  way 
in  which  the  lower  and  more  stable  aggregation 
of  molecules,  which  constitute  a  double  or  single 
salt,  were  built  up”  (14-1-433).  In  this  way  it 
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tlms  appears  living  protoplasm  was  the  result  of 
“carbon,  nitrogen,  hydrogen,  and  oxygen,  when 
brought  into  juxtaposition,”  and  “united  by  vir¬ 
tue  of  their  inherent  properties”  (id.  433-4). 

Having  thus  accounted  for  the  origin  of  life  by 
a  kind  of  spontaneous  generation  growing  out  of 
the  combination  of  certain  substances,  he  yet  ad¬ 
mits — “  that  the  ultimate  mystery — the  associa¬ 
tion  of  vital  properties  with  the  enormously  com¬ 
plex  compound  known  as  protoplasm — remains 
unsolved.”  (id.  434).  I  apprehend  it  will  re¬ 
main  unsolved  with  a  certain  class  of  materialists 
until  they  learn  to  distinguish  between  life  and 
form — until  they  learn  that  there  is  no  inherent 
vitality  in  matter. 

Haeckel  does  not  appear  to  be  troubled  with  any 
doubts  on  the  subject  whatever.  True  he  does 
not  imagine  “  cells  to  have  arisen  by  spontaneous 
generation,  but  only  monera ,  those  primeval 
creatures  of  the  simplest  kind  conceivable,”  and 
he  considers  the  question.  “  Is  the  whole  organic 
world  of  a  common  origin,  or  does  it  owe  its  exist¬ 
ence  to  several  acts  of  spontaneous  generation 
of  no  manner  of  “importance.”  (3-H-41-2). 

Again  he  says:  “The  simplest  animals,  and 
the  simplest  plants,  which  stand  at  the  lowest 
point  of  the  scale  of  organization,  have  originated 
and  still  originate  by  spontaneous  generation .” 

“Every  organism,  every  living  individual,  owes 
its  existence  to  either  an  act  of  parental,  or  spon¬ 
taneous  generation ,  or  to  an  act  of  Parental  gen¬ 
eration  or  Propagation .”  (3-H-183). 
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This  if  true  would  convict  nature  of  incongruity 
of  action.  If  spontaneous  in  one  or  several  in¬ 
stances,  why  not  in  all?  If  spontaneous  in  the 
production  of  the  Protozoa,  why  not  in  the  forms 
which  proceed  from  the  Protozoa  %  If  living  forms 
have  their  sole  origin  in  the  forces  of  nature,  we 
have  the  right  to  look  for  uniformity  in  their 
production. 

To  avoid  the  force  of  this  objection,  he  says  : 
“The  mind  or  Psyche  of  man  developed  together 
with,  and  as  a  function  of  the  medullary  tube, 
and  just  as  even  now  the  brain  and  spinal  mar¬ 
row  develop  in  each  human  being  from  the  simple 
medullary  tube,  so  the  ‘  human  mind,’  or  the 
mental  capacity  of  the  whole  human  race,  has 
developed  gradually  step  by  step  from  the  mind 
of  the  lower  vertebrates.’ ;  (id.  451). 

According  to  this  the  mind  is  simply  a  func¬ 
tion  of  the  medullary  tube,  instead  of  the  latter 
being  an  organ  by  which  the  mind  acts.  This 
brings  up  the  question  mooted  by  Mr.  Spencer, 
whether  life  precedes  structure,  or  the  reverse. 
Haeckel  contends  that  those  who  oppose  his 
views  on  the  subject  must  suppose  a  period  when 
the  mind  entered  the  brain. 

Prof.  Geo.  W.  Barker,  in  a  paper  read  before 
the  American  Association,  Sept.  4th,  1880,  says  : 
“Life  is  now  universally  regarded  as  a  pheno¬ 
menon  of  matter,  and  hence  of  course  as  having 
no  separate  existence.”  (41-1-113).  If  life  has  no 
separate  existence  aside  from  the  material  body, 
then  the  one  dies  with  the  other  ;  and  to  say  this 
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is  universally  accepted  is  very  wide  of  the  truth. 
If  he  had  said  that  life  is  only  manifested  to  us 
through  its  material  covering,  he  would  have 
more  closely  expressed  the  general  belief  on  the 
subject. 

In  addition  to  the  various  speculations  as  to  the 
origin  of  Life,  attempts  have  been  made  to  dis- 
'  tinctly  define  it. 

Schelling  said  :  “Life  is  the  tendency  to  indi¬ 
viduation.”  According  to  Riclierard  :  “  Life  is  a 
collection  of  phenomena  which  succeed  each  other 
during  a  limited  time  in  an  organized  body.”  Ac¬ 
cording  to  DeBlainville  :  “Life  is  the  two-fold 
internal  movement  of  composition  and  decompo¬ 
sition,  at  once  general  and  continuous.”  As  G. 
H.  Lewes  defines  it :  “  Life  is  a  series  of  definite 
and  successive  changes,  both  of  structure  and 
composition,  which  take  place  in  an  individual 
without  destroying  its  identity.”  * 

Herbert  Spencer  questions  the  correctness  of 
these  several  definitions,  and  refers  to  an  article 
in  the  Westminster  Rev.  for  April,  1852,  in  which 
he  formulates  Life  as  “the  co-ordination  of  ac¬ 
tions.”  And  says  :  “I  still  incline  towards  this 
definition  as  one  answering  to  the  facts  with 


*  The  following  in  italics  from  Haeckel  (3-I-335)  will  probably 
armise,  quite  as  much  as  instruct,  the  reader:  “  The  peculiar 
“  chemico-physical  properties ,  and  especially  the  semi-fluid  state  of  ag- 
“  gregation,  and  the  early  decomposibility  of  the  exceedingly  com- 
“  posite  albuminous  combinations  of  carbon ,  are  the  mechanical  causes 
“  of  those  peculiar  phenomena  of  motion  which  distinguish  organisms 
“  from  anorgana,  and  which  in  a  narrozo  sense  are  called  life.” 
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tolerable  precision.”  He  further  says  in  its 
favor:  “It  includes  all  organic  changes  alike  in 
the  viscera  and  the  brain.  It  excludes  the  great 
mass  of  organic  changes,  which  display  little  or 
no  co-ordination.  By  making  co-ordination  the 
specific  characteristic  of  vitality,  it  involves  the 
truths,  that  the  arrest  of  co-ordination  is  death, 
and  that  imperfect  co-ordination  is  disease.” 

Yet  he  admits  that  like  the  other  definitions, 
it  includes  too  much ;  for  it  may  be  said  of  the 
solar  system,  with  its  regularly  recurring  move¬ 
ments,  and  its  self-balancing  j)erturbations,  that 
it  also  exhibits  co-ordination  of  actions.”  (5-1-60). 

He  then  considers  the  definition  of  G.  H. 
Lewes  :  That  part  of  it  which  states  the  persist¬ 
ence  of  a  living  organism  as  a  whole,  notwith¬ 
standing  these  changes,  he  regards  as  important. 
Yet  he  thinks  it  faulty  in  not  excluding — “the 
more  visible  movements  with  which  our  ideas  of 
life  are  most  associated” — and,  too — “in  de¬ 
scribing  vital  changes  as  a  series  it  scarcely  in¬ 
cludes  the  fact  that  many  of  them,  as  Nutrition, 
Respiration  and  Secretion,  in  their  sub-divi¬ 
sions,  go  on  simultaneously”  (id.  61). 

Alleging  that  no  one  of  these  definitions  is 
more  than  approximately  true ;  and  admitting 
that  it  may  be  impossible  to  find  a  formula  which 
will  bear  every  test,  he  nevertheless  claims  that 
a  more  adequate  formula  may  still  be  found.  In 
pursuit  of  this  Mr.  Spencer  starts  with  assimila¬ 
tion  as  an  example  of  bodily  life,  in  connection 
with  reasoning,  as  an  example  of  that  form  of  life 
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known  as  intelligence.  He  considers  tlie  vital 
and  non-vital  changes  arising  from  nutrition,  con¬ 
nected  with  its  transformation  into  tissue.  “With¬ 
out  change  food  cannot  be  taken  into  the  blood, 
nor  transformed  into  tissue ;  without  change 
there  can  be  no  getting  from  premises  to  con¬ 
clusions.”  These  changes  are  successive  and 
simultaneous,  and  the  first  formula  from  a  con¬ 
sideration  of  these  examples  runs  thus:  “Life 
consists  of  simultaneous  and  successive  changes  ” 
(id.  65). 

He  next  finds  “That  vital  changes,  both  vis¬ 
ceral  and  cerebral,  differ  from  other  changes  in 
their  heterogenie ty,”  and  from  this  stand-point 
the  formula  is  :  “  Life  is  made  up  of  heterogene¬ 
ous  changes  both  simultaneous  and  successive” 
(5-1-66.) 

But  looking  at  “some  point  of  agreement  be¬ 
tween  the  assimilative  and  logical  processes,” 
and  distinguishing  them  from  inorganic  processes, 
he  discovered  that  they  are  distinguished  by  the 
“  combination  subsisting  among  their  constituent 
changes,”  and  then  the  formula  is,  “Life  is  a 
combination  of  heterogeneous  changes  both  simul¬ 
taneous  and  successive”  (5-1-68). 

Then  occurs  the  idea  of  definiteness  as  peculiar 
to  the  phenomena  of  life  ;  and  this  is  illustrated 
by  the  example  of  a  glacier  in  which  the  changes 
go  on  in  an  indefinite  manner.  So,  too,  decompo¬ 
sition,  which,  though  exhibiting  both  simultane¬ 
ous  and  successive  changes,  “  which  are  to  a 
certain  extent  heterogeneous,  and  in  a  certain 
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sense  combined  in  a  definite  manner;”  and  tlie 
formula  with  this  addition  reads  thus:  “  Life  is 
the  definite  combination  of  heterogeneous  changes 
both  simultaneous  and  successive”  (id.  69). 

It  seems  however  that  the  end  is  not  reached 
yet— that  tlie  is  to  be  preferred  to  a  because  the  def¬ 
inition  is  defective  both  in  allowing  that  there  may 
be  other  definite  combinations  of  heterogeneous 
changes,  and  in  directing  attention  to  the  hetero¬ 
geneous  changes,  rather  than  to  the  definiteness 
of  their  combination.  Thus  finally  manipulated, 
“  Life  is  the  definite  combination  of  heterogene¬ 
ous  changes,  both  simultaneous  and  successive” 
(id.  69,  70). 

Yet  this,  after  all,  proves,  in  the  mind  of  the 
author  an  incomplete  conception.  He  says  :  “The 
ultimate  formula”  (which  is  to  a  considerable 
extent  identical  with  the  one  above  given)  “is,  the 
co-ordination  of  actions,  seeing  that  ‘definite  com¬ 
bination5  is  synonymous  with  ‘co-ordination,” 
and  changes  both  ‘  simultaneous  and  successive 5 
are  comprehended  under  the  term  ‘actions,’  but 
which  differs  from  it  in  specifying  the  fact  that 
the  actions  or  changes  are  heterogeneous,  this 
ultimate  formula  I  say  is,  after  all,  but  proxi- 
mately  correct”  (id.  76). 

True,  he  continues,  it  does  not  fail  “by  includ¬ 
ing  the  growth  of  crystal,”  nor  “the  action  of  a 
galvanic  battery,”  nor  “the  motions  of  the  so¬ 
lar  system,”  nor  “those  of  a  watch  and  a  steam 
engine,  &c.,  but  “it  fails  from  omitting  the 
most  distinct  peculiarity  of  which  it  is  the  most 
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distinctive  expression,”  “such  as  the  readiness 
with  which  in  common  life  we  distinguish  be¬ 
tween  living  and  dead  objects.”  Yet,  after  all 
this  elaboration,  he  says  the  formula  fails  to  con¬ 
vey  a  complete  idea  of  the  tiling  contemplated  ; 
and  to  remedy  this  he  takes  into  the  account  the 
effect  of  the  environment  upon  the  living  organ¬ 
ism,  producing  an  adjustment  of  internal  to  ex¬ 
ternal  relations.  Thus  supplemented,  “Life  be¬ 
comes  the  definite  combination  of  heterogene¬ 
ous  changes,  both  simultaneous  and  successive, 
in  combination  with  external  co-existences  and 
sequences”  (5-1-74).  And  simmering  the  matter 
down  still  further,  he  finally  gives,  as  the  broadest 
and  most  complete  definition  of  life,  “The  con¬ 
tinuous  adjustment  of  internal  relations  to  exter¬ 
nal  relations  ”  (id.  80.) 

This,  then,  is  the  best  which  the  most  acute 
reasoner  of  the  age  can  do  for  us  on  this  all 
important  question.  One  may  well  be  pardoned 
in  regarding  the  “  Parturient  monies  nascitur 
ridicutus  mus ”  of  ancient  satire,  as  giving  quite 
as  substantial  an  idea  of  life,  as  shown  by  the  par¬ 
turient  labors  of  modern  materialistic  philosopo- 
phy.  The  mouse  was  one  form  of  the  manifesta¬ 
tion  of  life  in  connection  with  matter,  and  what 

*  * 

more  has  Mr.  Spencer  given  us  in  all  these  chang¬ 
ing  definitions,  The  question  at  issue  is — what  is 
Life?  and  in  answer  he  gives  us  a  formula  which 
shows  that  life,  as  manifested  in  a  living  body, 
can  only  continue  such  manifestation  while  there 
is  an  adjustment  of  internal  to  external  relations. 
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Ill  other  words,  it  can  only  be  manifested  through 
matter  under  certain  conditions.  -He  does  not 
give  us  an  idea  of  what  life  is,  but  only  the  con¬ 
ditions  of  its  manifestation. 

If  life  is  only  one  of  the  qualities  of  the  aggre¬ 
gations  of  physical  matter  found  in  a  living  or¬ 
ganism,  it  would  stand  on  the  same  plane  with  the 
other  qualities  of  color,  density,  attraction,  rex>ul- 
sion,  &c.,  and  the  formula  would  be  approxi¬ 
mately  correct.  But  if  it  be  an  entity  distinguish¬ 
able  from  its  physical  clothing,  then  the  formula 
amounts  to  nothing  ;  and  this  is  the  very  point 
now  to  be  considered. 

A  living  animal  manifests  life  by  an  organism 
composed  of  materials  of  which  we  are  able  to  dis¬ 
cover  the  constituent  elements.  We  can  analyze 
flesh,  blood,  bones  and  hair.  The  animal  dies,  but 
the  body  remains  for  a  time  an  organic  structure, 
as  before,  the  life  only — that  which  moved  and 
controlled  it — being  gone.  The  question  is,  what 
is  that  which  has  disappeared,  as  distinguished 
from  the  lifeless  body  \ 

After  the  life  leaves  the  body  the  latter  decays, 
and  is  found  to  consist  of  certain  elementary  sub¬ 
stances — oxygen,  hydrogen, nitrogen,  phosphorus, 
&c.  These  substances  disintegrate  from  each  other 
and  instead  of  being  destroyed  enter  into  new 
combinations.  The  body  was  built  up  from  these 
substances  by  the  life,  and  falls  to  pieces,  so  to 
speak,  when  the  life  leaves  it.  This  life  has 
never  been  obvious  to  the  senses  in  the  same  way 
in  which  these  elementary  substances  are  ob- 
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served  ;  but  we  witness  its  phenomena  in  connec¬ 
tion  with  the  body,  and  weave  conscious  ourselves 
that  we  live.'  Hence,  the  inference  that  life  is  a 
something — a  force — a  power — superior  to  its  ele¬ 
mental  clothing  ;  and  that  it  has  a  conscious 
existence  which  the  body  has  not. 

The  materialist,  pure  and  simple,  can  never  ex¬ 
tract  life  from,  nor  discover  its  elements  in,  dead 
matter,  whether  colloid  or  crystalloid,  any  easier 
than  a  hen  can  hatch  a  chicken  from  a  porcelain 
egg.  The  chicken  is  developed  from  a  cell  or  egg, 
which  already  contains  its  appropriate  life,  and 
that  is  the  case  with  every  organic  structure. 

As  before  stated,  we  can  describe  the  phenomena 
of  matter  containing  life,  and  we  can  analyze  mat¬ 
ter  devoid  of  life  ;  but  the  question  returns,  What 
is  life  by  itself  ?  What,  in  fine,  is  the  difference 
between  mind  and  matter  ? 

The  fact  is  well  established  that  the  egg  or  cell 
which  is  the  initial  point  of  one  life,  is  apparently 
exactly  similar  to  that  of  every  other.  Take  two 
cells  starting  with  vitality  at  the  same  time,  and 
watch  their  development.  One  very  soon  grows 
into  a  butterfly.  The  other  has  a  longer  journey 
before  it  and  travels  more  slowly  ;  and  passing 
through  various  embryological  transformations, 
puts  on  the  form  of  an  elephant.  The  one  flutters 
through  its  existence  in  a  month — the  other  lives 
a  century.  Take  two  other  cells,  simultaneously 
starting  with  vitality.  One  soon  produced  the 
humble,  though  beautiful  lily,  which  matured  and 
perished  in  a  fortnight — the  other  through  a  series 
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of  years  developed  into  the  Sequoia  gigantea , 
which  still  lives,  though  it  commenced  thousands 
of  years  ago.  It  is  quite  certain  that  life  was  the 
starting  point,  without  which  neither  structure 
could  have  been  originated  or  developed.  To  say 
that  these  germinations  and  transformations  are 
owing  to  some  inherent  force  in  matter  fails  to 
satisfy  the  mind.  We  immediately  seek  to  know 
how  it  came  to  be  invested  with  such  force — how 
it  can  so  nicely  discriminate  as  to  produce  one 
form  from  one  set  of  atoms,  and  another  and  dif¬ 
ferent  form  from  an  exactlv  similar  set. 

*/ 

Mr.  Spencer  propounds  the  question,  u  Does 
life  produce  organization,  or  does  organization 
produce  life  ?  ”  and  sums  up  the  matter  thus: 
“It  may  be  argued  that  on  the  hypothesis  of 
evolution,  life  necessarily  comes  before  organ¬ 
ization.  On  this  hypothesis  organic  matter  in 
a  state  of  heterogeneous  aggregation  must  pre¬ 
cede  organic  matter  in  a  state  of  heterogeneous 
aggregation.  But  since  the  passing  from  a 
structureless  state  to  a  structured  state  is  itself 
a  vital  process,  it  follows  that  vital  activity  must 
have  existed  while  there  was  yet  no  structure — 
structure  could  not  else  arise.  That  function 
takes  precedence  of  structure  seems  also  implied 
in  the  definition  of  life.  If  life  consists  of  inner 
actions  so  adjusted  as  to  balance  outer  actions — 
if  the  actions  are  the  substance  of  life,  while 
the  adjustment  of  them  constitutes  its  form, 
then  may  we  not  say  that  the  actions  to  be 
formed  must  come  before  that  which  forms  them — 
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that  the  continuous  change,  which  is  the  basis  of 
function,  must  come  before  the  structure  which 
brings  function  into  shape.”  (5-H-167). 

This  is  sufficiently  clear  and  satisfactory.  But 
then  arises  the  question  :  How  did  life  originate  ; 
where  did  it  come  from  \ 

On  this  point  the  mind  of  Spencer  is  very  much 
at  sea,  as  appears  by  such  utterances  as  these  : 
“  We  must  admit  that  a  plant  or  animal  of  any 
species  is  made  up  of  special  units,  in  all  of 
which  there  dwells  the  intrinsic  aptitude  to  ag¬ 
gregate  into  the  form  of  that  species,  just  as  in 
the  atoms  of  a  salt  there  dwells  the  intrinsic 
aptitude  to  crystalize  in  a  particular  way.”  “It 
is  difficult  to  conceive  that  this  is  so,  but  we  must 
see  that  it  is  so.”  {Id.  181).  Again:  “Conclu¬ 
sive  proof  obliged  us  to  admit  that  the  compon¬ 
ent  units  of  organisms  have  inherent  powers  of 
arranging  themselves  into  the  forms  of  the  or¬ 
ganisms  to  which  they  belong.”  {Id.  220). 

Evidently  all  this  is  equivalent  to  saying  that 
life  is  a  quality  of  certain  portions  of  matter  which 
prompts  them  to  combine  into  an  organism,  upon 
the  same  principle  that  certain  substances,  having 
chemical  affinities,  unite  and  form  a  new  com¬ 
pound  ;  and  is  not  one  whit  in  advance  of  Buch¬ 
ner1  s  idea  that  spirit  or  thought  is  secreted  by 
some  one  or  more  organs  of  the  body.  If  this  be 
true,  how  can  there  be  nervous  sensation  in  an  an¬ 
imal  organism,  any  more  than  in  a  quartz  crystal, 
or  in  a  quantity  of  common  salt,  or  in  any  other 
aggregation  of  matter  ? 
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It  is  quite  evident  that  no  animal  form  was  ever 
yet  initiated  and  developed  without  life;  and  the 
point  to  be  considered  is,  how  life  came  to  be  con¬ 
nected  with  an  incipient  organism.  The  question 
is  evidently  narrowed  down  to  this  point :  Either 
life  precedes  structure,  and  stands  to  it  in  the  rela¬ 
tion  of  a  cause  to  its  effect ;  or  it  is  merely  one  of 
the  properties  of  matter  correlative  with  density, 
gravity,  &c.  Regarding  the  question  as  settled, 
that  life  precedes  organization,  repudiating  utterly 
the  idea  that  it  is  merely  one  of  the  qualities  of 
certain  portions  of  aggregated  matter ;  and  as¬ 
suming  that  there  is  a  personal  Creator,  I  venture 
to  give  the  following  formula  : 

Life  is  the  immaterial  ancl  active  principle  of 
individual ,  or  differentiated  being ,  which  flows 
in  from  the  Creator ,  having  the  function  to  put 
on  and  control  a  material  organism  correspond¬ 
ing  to  its  identity. 

Take  the  case  of  the  Protamaba ,  a  mere  globule 
of  transparent  jelly,  scarcely  visible  to  the  naked 
eye  and  aptly  termed  “  an  organism  without  or¬ 
gans  It  has  neither  mouth  nor  stomach,  bat 
nevertheless  expands  itself  in  various  directions, 
putting  out  a  kind  of  false  feet,  keeping  up  a  con¬ 
tinued  movement  of  protrusion  and  retraction,  and 
incloses  and  assimilates  the  diatoms  with  which 
it  comes  into  contact.  In  this  way  it  increases  in 
size  and  forms  a  ball,  which  finally  breaks  up  and 
forms  a  certain  number  of  independent  m oners. 

This  is  a  case,  and  it  may  be  the  very  first,  of 
the  inflow  of  life  from  the  Creator  into  a  matrix 
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of  dead  matter,  resulting  in  tlie  creation  of  an 
animal.  And  to  the  same  process,  though  vary¬ 
ing  vastly  in  degree  and  receptacle  for  influent 
life,  is  due  the  existence  of  all  vegetable  and  ani¬ 
mal  forms.  It  is,  so  to  speak,  the  psychological 
part  of  organic  existence.  It  is  potentially  differ¬ 
entiated  at  its  inception,  as  instance  the  initial 
germ  of  a  horse,  though  differing  in  appearance 
in  no  respect  from  that  of  a  mouse,  developes  into 
a  horse  and  nothing  else.  Being  precedent  to 
form,  it  puts  it  on,  and  life  and  structure  are 
developed  together.  Every  life  is  initiated  by  the 
Creator  with  a  definite  purpose,  and  puts  on  a 
form  corresponding  to  its  kind,  and  the  uses  it  is 
intended  to  perform  in  the  checks  and  balances  of 
an  animated  existence.  As  the  life  matures  the 
body  grows,  the  one  standing  to  the  other  in  the 
relation  of  a  cause  to  its  effect. 

The  body  is  constructed  on  a  system  of  repair 
and  w'aste,  and  during  growth  the  repair  exceeds 
the  waste.  After  full  growth  the  repair  and  waste 
are  equal  until  decay  sets  in,  and  then  the  waste 
exceeds  the  repair;  and  this  goes  on  until  the 
death  of  the  body.  If  a  perfect  equilibrium  could 
be  kept  up  between  the  two,  life  in  a  physical 
structure  might  be  indefinitely  prolonged. 

Mr.  Spencer,  on  the  assumption  that  life  is 
‘‘The  adjustment  of  internal  relations  to  external 
relations,”  holds  that,  “  Were  there  no  change 
in  the  environment,  but  such  as  the  organism 
had  adapted  changes  to  meet,  and  it  were  never 
to  fail  with  the  efficiency  with  which  it  met 
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them  then,  there  would  be  eternal  existence  and 
universal  knowledge”  (5-1-80-88). 

The  fact  that  such  a  case  has  never  yet  occurred 
is  pretty  good  evidence  that  it  never  will ;  and 
the  added  fact  that  the  earth  does  not  contain 
standing  room  enough  for  one-eighth  part  of  the 
human  beings  that  have  lived  and  died  upon  it, 
proves  that  the  creation  of  human  life  is  under  a 
law  which  precludes  its  perpetual  existence  in  a 
physical  body. 

Why  particles  or  atoms  of  matter  should  come 
together  in  the  construction  of  organic  forms,  in¬ 
volves  some  points  which  Mr.  Spencer  finds  it 
difficult  to  explain.  But  if  precedes  organiza¬ 
tion,  as  he  has  been  forced  to  admit  (5-1-153-167), 
then  the  latter  could  never  be  constructed  with¬ 
out  the  former  ;  and  the  convenient  suggestion 
that  the  process  is  initiated  and  perfected  by  the 
“  intrinsic  aptitude,”  or  the  “inherent  powers” 
of  certain  portions  of  matter,  wTould  be  the  final 
end  of  materialistic  reasoning  upon  the  subject. 

That  life,  vegetable  or  animal,  puts  on  its  cor¬ 
responding  form,  shows  a  causation  for  such  form 
beyond  the  reach  of  external  sensation.  And  we 
must  either  assume  that  the  atoms  which  origin¬ 
ate  and  perfect  the  physical  structure  are  self- 
existent,  and  have  sufficient  intelligence  to  build 
up  any  given  organism,  or  we  must  infer  the 
existence  of  a  distinct  and  personal  creative 
power  adequate  to  produce  all  the  results  which 
fall  under  our  observation.  To  measure  the  dis 
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tance  between  such  a  power  and  the  human  intel¬ 
lect,  we  must  imagine  a  human  brain  capable,  not 
only  of  producing  the  materials,  but  of  forming 
and  controlling  a  physical  universe. 
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CHAPTER  VI. 

DIFFERENCE  BETWEEN  ANIMAL  AND  HUMAN  LIFE. 

Animal  Life  Fractional — Man's  Life  more  than  the  sum  of  Animal — 
Difference  between  Mincl  and  Lnstinct — Difference  as  to  Language. 


Having  defined  what  we  mean  by  Life,  the  next 
question  relates  to  the  difference  between  animal 
and  human  life  ;  and  this  it  will  be  found  has 
much  to  do  in  testing  the  correctness  of  the  Dar¬ 
winian  theory. 

When  we  look  at  animals  divided  into  species. 
as  we  find  them,  we  are  struck  with  the  manifest 
difference  of  one  life  from  another — a  difference  in 
many  cases  completely  antipodal.  The  carnivor¬ 
ous  animals,  though  much  alike  in  their  mode  of 
subsistence,  have  nevertheless  distinct  traits  of 
difference.  The  tiger,  hyena,  wolf,  fox,  &c.,  all 
differ  from  each  other  by  lines  which  are  never 
crossed.  The  same  may  be  said  of  the  individual 
members  of  the  great  classes — the  sheep,  ox,  deer, 
elephant,  horse,  ape,  crocodile,  anaconda,  bee,  ant, 
hornet,  and  so  on  through  the  entire  and  almost 
interminable  zoological  catalogue.  The  life  of 
each  is  distinct  from  that  of  each  other,  and  each 
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puts  on  the  corresponding  organic  form  manifest¬ 
ed  to  us. 

When  we  regard  the  life  of.  man,  we  find  the 
curious  fact  that  it  is  complex,  and  comprehends 
within  itself  the  qualities  of  all  the  lower  animals 
— the  ferocity  of  the  tiger,  the  quiet  inoffensive¬ 
ness  of  the  sheep,  the  thrifty  saving  habits  of  the 
bee,  the  cunning  of  the  serpent,  &c.  In  this,  hu¬ 
man  life  differs  from  that  of  all  below.  Animals 
exhibit  a  single  characteristic.  No  one  looks  for 
mercy  or  mildness  in  the  tiger,  or  ferocity  in  the 
hare — the  one  is  carnivorous  and  the  other  herb¬ 
ivorous,  without  admixture  with  other  qualifica¬ 
tions,  and  so  they  remain.  A  man,  however,  may 
be  vindictive  and  cruel  to-day,  but  at  a  future  day 
forgiving  and  benevolent.  History  is  full  of  ex¬ 
amples — such  as  Howard,  Nero,  Washington  and 
Tamerlane.  The  mental  qualifications  of  man 
therefore  are  elastic  and  expansive,  and  capable 
of  change  from  the  highest  point  of  excellence 
and  power,  to  the  lowest  descent  of  degradation 
and  imbecility. 

Animal  life,  as  above  stated,  is  not  a  whole  life 
• — it  is  only  a  fraction,  each  radically  differing 
from  that  of  the  other.  The  moner  is  but  a  small 
fraction — the  ampliioxus  is  larger,  the  elephant 
larger  still,  and  the  gibbon  larger  than  the  ele¬ 
phant.  From  the  moner  up  to  (but  excluding)  man, 
is  an  ascending  scale  of  fractional  life,  each  one  of 
which  appears  to  be  psychologically  incapable  of 
improvement  beyond  certain  limits  ;  but  when  we 
come  to  man  we  find  a  whole  number  composed  of 
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the  summing  up  of  all  tlie  animal  fractions,  with 
the  superinduced  human  element,  and  forming  a 
life  capable  of  improvement.  Imagine  the  earth 
just  before  the  birth  of  man,  and  look  at  it  now7 — 
look  at  all  that  was  performed  by  united  animal 
life  to  and  including  the  highest  ape,  and  contrast 
it  with  all  that  has  since  been  done  by  man,  and 
escape  the  conclusion  if  you  can,  that  animal  life 
is  but  the  basement  story,  and  man’s  life  the  en¬ 
tire  vital  structure  ! 

If  man’s  life  consisted  only  of  the  aggregate  of 
the  animal  fractions,  he  would  still  be  an  animal ; 
but  wrould  have  the  combined  qualities  of  all  other 
animals — a  combination  of  antagonisms  and  con¬ 
tradictions.  As  wrell  suppose  an  animal  combin¬ 
ing  the  deer  and  the  wolf  in  full  activity  at  the 
same  time — a  thing  wholly  unthinkable.  But  the 
superadded  human  element  is  a  controlling  powTer, 
which  reigns  supreme  over  every  animal  instinct ; 
and  subordinates  all  for  the  time  to  some  one. 
prominent  desire  or  purpose.  This  ruling  desire 
may  be  good,  or  it  may  be  evil — that  is,  a  man  may 
be  a  Nero  or  a  Washington — the  woman  a  Lucre- 
tia  Borgia  or  a  Florence  Nightingale.  ‘Hence 
the  almost  infinite  mental  differences  between 
the  extremes  of  good  and  bad,  strong  and 
weak.  An  evil  disposed  man  is  as  much  more  to  be 
dreaded  than  the  mostferocious  beast,  as  the  size  of 
the  brain  of  the  one  exceeds  that  of  the  other;  be> 
cause  to  the  pitiless  ferocity  of  the  tiger  is  added 
the  power  of  combining  and  using  the  elements  of 
destruction. 
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~The  dominant  part  of  man’s  life,  without  the 
complex  basis  of  the  animal,  would  lack  com¬ 
pleteness  ;  and  thus  isolated  would  compare  with 
an  edifice  without  a  foundation, — it  would  lack 
the  necessary  connection  to  give  it  a  physical 
abiding  place.  The  instincts  in  each  animal  are 
like  the  isolated  parts  of  a  machine — the  lever, 
wheel,  shaft  and  piston  ;  while  in  man  these  parts 
are  placed  in  proper  juxtaposition,  and  the  ma¬ 
chinery  becomes  complete. 

This  microcosmic  nature  of  man  is  thus  noticed 
by  Oken  :  “  Man  is  the  summit,  the  crown  of 
nature’s  development,  and  must  comprehend 
every  thing  that  has  preceded  him,  even  as  the 
fruit  includes  within  itself  all  the  entire  devel¬ 
oped  parts  of  the  plant.  In  a  word,  man  must 
represent  the  whole  world  in  miniature.”  (15-2). 

A  general  difference  between  men  and  animals  is 
thus  expressed  by  Quatrefages  :  “  The  latter  have 
only  physical  wants,  which  they  satisfy  as  com¬ 
pletely  as  possible.  But  this  end  thus  attained, 
they  go  no  further.  The  animal  when  left  to  it¬ 
self  does  not  know,  or  has  scarcely  any  suspicions 
of  the  superfluous.  His  wants  are  therefore 
always  the  same.  Man  on  the  contrary,  whether 
mind  or  body  is  in  question,  is  always  seeking 
the  superfluous,  often  at  the  expense  of  utility, 
sometimes  to  the  detriment  of  the  necessary.” 
(The  Human  Species,  457). 

It  is  a  fundamental  doctrine  of  Darwin  that 
species  are  mutable,  and  that  forms  and  life  as 
well  are  transmutable.  In  view  of  the  broad  dif- 
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ferences  presented  to  us  of  life  as  well  as  form,  it 
is  difficult  to  see  how  such  transmutation  could 
be  effected — how  an  inoffensive  animal  like  the 
deer  can  be  transmuted  into  the  savage  nature  of 
the  wolf,  or  the  reverse.  Nor  does  there  seem  to 
be  anything  in  the  vast  array  of  facts  gathered  by 
him  which  in  the  remotest  degree  accounts  for  a 
change  so  radical. 

Man  as  to  his  body  is  an  animal  of  the  class 
Mammalia.  He  has  similar  organs  ;  is  composed 
in  the  same  way  of  flesh,  blood  and  bones  ;  the 
elements  forming  these — carbon,  oxygen,  hydro¬ 
gen,  nitrogen,  &c.,  are  the  same  ;  and  at  deatli 
his  body  falls  into  dissolution  precisely  as  in 
the  case  of  the  ox  or  the  horse.  So,  too,  as 
to  the  external  or  lower  region  of  his  mind,  he 
has  the  same  appetites  ;  he  eats,  drinks  and 
sleeps,  and  to  this  extent  he  is  psychologically  to 
all  intents  and  purposes  an  animal.  That  this  is 
so  is  illustrated  by  the  case  of  a  person  insane 
from  such  derangement  of  the  brain  as  hinders  or 
destroys  the  working  of  the  intellectual  faculties  ; 
and  such  it  is  well  understood  are  held  irresponsi¬ 
ble  for  their  acts  before  the  law.  So  too  in  the 
case  of  microcephalous  idiots,  in  which  the  cere¬ 
brum  is  so  defectively  organized  that  the  mind 
either  does  not  exist,  or  cannot  act.  In  these  we 
practically  have  animals  with  human  bodies. 
Darwin  calls  these  idiots  cases  of  reversion  to  the 
ape  ;  but  they  seem  to  me  cases  of  non-develop¬ 
ment.  If  they  were  reversions  they  would  at 
least  have  the  instinct  of  the  ape. 
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But  there  are  some  other  distinctions  between 
human  and  animal,  which  it  is  quite  essential  to 
consider. 

The  author  of  the  “  Vestiges”  says  :  “The  dif¬ 
ference  between  mind  in  the  lower  animals  and 
in  man  is  a  difference  in  degree  only,  it  is  not  a 
specific  difference”  (282),  meaning  by  lower 
animals  all  below  man.  According  to  Darwin  : 
“  The  difference  in  mind  between  man  and  the 
higher  animals,  great  as  it  is,  is  certainly  one 
of  degree  and  not  of  kind  ”  (9-1-101). 

This  makes  the  mind  of  man  to  be  nothing  more 
than  a  developed  instinct ;  and  both  these  dis¬ 
tinguished  authors  (especially  the  latter)  refer  to 
a  multitude  of  instances  in  support  of  the  idea  in 
which  sundry  animals  have  manifested  memory, 
attachments,  dislikes,  vengeful  feelings,  and  in  a 
few  cases  some  glimmerings  of  judgment  or  rea¬ 
son  ;  all  of  which,  by  the  way,  may  be  accounted 
for  by  the  fact  that  man  in  the  lower  region  of  his 
mind  is  an  animal. 

The  idea  that  the  mental  differences  of  men  and 
animals  are  of  degree  only  leads  to  some  curious 
results.  The  mind  of  the  fox,  for  instance,  is  the 
same  as  that  of  a  man,  except,  the  former  has  a 
thimble  full,  and  his  highest  achievement  is  to 
depredate  upon  the  farmer’s  hen  roost,  whereas 
the  latter  has  a  pailful,  under  the  force  of  which 

he  is  able  to  measure  the  solar  svstem  and  accom- 
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plish  numberless  other  kindred  results.  The  qual¬ 
ity  is  the  same,  but  the  quantity  makes  all  the 
difference  imaginable, 
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That  there  are  traits  in  the  human  which  differ 
in  kind  from  any  found  in  the  animal  mind,  is  as 
self-evident  as  that  a  given  quantity  of  water  dif¬ 
fers  from  a  like  quantity  of  alcohol,  or  that  a  sin¬ 
gle  color  differs  from  the  combined  colors  of  the 
rainbow.  It  may  be  safely  assumed,  that  the 
mind  of  every  living  organism  is  measured  by  the 
organs  by  which  it  is  to  be  carried  into  effect.  The 
dog  is  destitute  of  the  organs  by  which  to  paint  a 
picture,  or  construct  a  house  ;  and  the  fair  infer¬ 
ence  is  that  he  has  no  mental  conception  of  eith¬ 
er.  Man  has  the  organs  which  enable  him  to 
paint  and  construct,  and  he  does  both  by  ultimat- 
ing  his  previous  mental  conceptions. 

There  are  certain  broad  facts  bearing  upon  this 
subject,  which  makes  it  very  difficult  for  us  to  re¬ 
gard  these  differences  in  mind,  as  we  look  upon 
that  between  homoeopathic  and  allopathic  doses  of 
medicine  Looking  at  animal  and  human  life  at 
their  initial  points,  we  find  some  X)eculiarities  that 
do  not  appear  to  have  been  sufficiently  regarded 
by  these  learned  authors.  The  question  involved 
is  the  distinction  between  what  we  call  instinct  in 
animals  and  mind  in  man. 

First,  as  to  instinct ,  it  may  be  stated  as  a  rule 
without  exception,  that  all  animals  below  man 
are  brought  into  being  with  all  the  knowledge  or 
science  necessary  for  their  existence  and  propa¬ 
gation. 

Under  this  rule  each  type  of  a  distinct  species 
of  animals  is  created  or  produced  in  the  most  ad¬ 
vanced  state,  mentally,  of  which  it  is  capable.  It 
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reaches  its  limit,  so  to  speak,  at  one  bound,  and 
can  learn  nothing  more  which  enables  it  to  pass 
the  line  between  instinct  and  mind.  The  beaver 
without  the  slightest  tuition  or  training  knows 
how  to  build  its  dam  ;  and  as  it  built  it  in  the 
time  of  Cheops,  it  builds  it  to  day.  The  bee  and 
the  ant  among  the  articulates  furnish  noted  ex¬ 
amples.  Both  have  been  known  from  the  com¬ 
mencement  of  historic  time,  with  no  essential  in¬ 
crease  of  their  wonderful  instinctive  knowledge, 
beyond  that  now  exhibited  by  them. 

The  following  extract  from  a  paper  read  before 
“The  British  Association”  by  Mr.  D.  A.  Spald¬ 
ing,  showing  the  results  of  actual  observation  and 
experiment,  in  relation  to  the  instinct  of  fowls, 
will  further  illustrate  the  subject  (l-n-561) : 

“  Chickens  kept  in  a  state  of  blindness  by 
various  devices  from  one  to  three  days,  when 
placed  in  the  light  under  a  set  of  carefully  pre¬ 
pared  conditions,  gave  conclusive  evidence 
against  the  theory  that  perce£)tion  of  distance 
and  direction  by  the  eye  are  the  result  of  as¬ 
sociations  formed  in  the  experiences  of  each  indi¬ 
vidual  life.  Often  at  the  end  of  two  minutes  they 
followed  with  their  eyes  the  movements  of  crawl¬ 
ing  insects,  turning  their  heads  with  all  the  pre¬ 
cision  of  an  old  fowl.  In  from  ten  to  fifteen 
minutes  they  picked  at  some  object,  showing  not 
merely  an  instinctive  perception  of  distance,  but 
an  original  ability  to  measure  distance  with  some¬ 
thing  like  infallible  accuracy.” 
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“A  chicken  at  the  end  of  six  minutes,  after  hav¬ 
ing  its  eyes  unveiled,  followed  with  its  head  the 
movements  of  a  fly  twelve  inches  distant,  at  ten 
minutes  the  fly  coming  within  reach  of  his  neck 
was  seized  and  swallowed  at  the  first  stroke.” 

“A  duckling  one  day  old,  on  being  placed  in 
the  open  air  for  the  first  time,  almost  immediate¬ 
ly  snapped  at  and  caught  a  fly  upon  the  wing.” 

It  may  be  added  that  it  has  been  a  common 
practice  to  hatch  the  eggs  of  turkeys  and  geese 
under  hens.  The  turkeys  and  goslings  so  hatched 
will  follow  and  brood  under  the  hen  for  a  time — 
yet  no  instance  has  ever  been  known  in  which  any 
of  such  broods  have  adopted  a  single  habit  pecu¬ 
liar  to  the  hen. 

Instinct  includes  a  memory  which  acts  within 
the  limits  necessary  for  preservation  and  propaga¬ 
tion.  A  cow  will  remember  and  resort  to  her 
feeding  and  watering  places.  So  a  horse,  left  to 
itself,  will  diverge  on  a  level  road  from  a  direct 
one  rising  a  hill.  It  is  true,  by  means  of  mem¬ 
ory,  some  animals  are  capable,  to  a  certain  extent, 
of  learning  to  do  things  which  are  not  useful  to 
them.  The  tricks  taught  to  dogs,  and  the  feats 
of  horses  and  other  animals  in  a  circus  are  famil¬ 
iar  instances  ;  and  it  is  doubtless  true  that  these 
performances  become  so  far  hereditary  that  the 
offspring  are  more  easily  taught  in  the  same  di¬ 
rection.  But  there  is  no  evidence  that  any  of 
these  acquired  traits  become  so  fixed  as  to  be  per¬ 
manently  transmitted  by  heredity — the  evidence 
is  the  other  way. 
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The  animal  mind  or  instinct  has  also  sufficient 
range  to  adapt  itself,  in  some  degree,  to  circum¬ 
stances.  Pouchet,  misled  by  this  adaptibility, 
undertakes  to  prove  that  it  is  sufficiently  elastic 
to  improve  indefinitely.  He  instances  the  Euro¬ 
pean  beaver,  in  that  it  burrows  long  galleries 
under  ground,  whereas  its  American  confrere 
builds  a  dam,  and  this  though  the  difference  in 
organization  is  slight  (l-m-151).  But  does  not 
the  latter  burrow  in  addition  to  its  dam-building  ? 
And  would  not  the  former  build  dams  if  it  had 
the  same  facilities  \  The  instinct  of  both  is  to 
burrow ;  and  it  is  followed  out  by  both  with  the 
differences  arising  from  adaptation.  Again,  upon 
the  hypothesis  that  there  have  been  independent 
creations  of  fauna  and  flora  in  widely  separated 
regions,  the  instinct  of  animals  of  kindred  species 
might  well  have  shades  of  differences  suited  to 
the  environment. 

Pouchet  instances,  also,  that  certain  liymenop- 
terous  insects  lay  their  eggs  in  little  chambers 
formed  of  rose-leaves  (l-m-157),  but  use  other 
leaves  when  the  rose  is  not  to  be  found.  This  is 
very  illustrative  of  adaptability.  The  instinct  is  to 
use  some  kind  of  leaf,  and  the  rose-leaf  being  the 
best  for  the  purpose  is  used  when  rosedeaves 
abound,  just  as  a  curculio  will  prefer  a  smooth, 
coated  plum  or  apricot  to  a  rough- coated  peach, 
but  will  resort  to  the  latter  in  case  of  necessity. 
But  with  all  the  aids  of  memory,  the  boundary 
line  of  instinct  is  never  crossed. 
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Instinct  in  young  animals  is  attempted  to  be  ac¬ 
counted  for  by  some,  on  the  supposition  that  the 
male  progenitor  desired  to  do  the  act,  and  acquir¬ 
ed  the  power  by  gradual  effort ;  and  this  by  repe¬ 
tition  became  fixed  and  was  transmitted  by  hered¬ 
ity.  But,  then  arises  the  question — how  did  this 
progenitor  form  the  original  idea — how  did  the 
remote  turkey  learn  that  the  fly  was  its  appropri¬ 
ate  food,  and  that  it  could  be  caught  in  the  way 
described  ?  If  such  a  capacity  to  try  experiments 
existed,  why  has  it  not  been  improved  and  ex¬ 
panded,  instead  of  becoming  a  fixed  instinct? 

Second,  as  to  the  human  mind.  If  man  comes 
from  the  ape  by  natural  selection  the  human 
infant  ought  to  be  born  with  all  the  knowl¬ 
edge  of  the  infant  Gibbon  or  chimpanzee,  to 
say  the  least ;  but  the  very  reverse  is  the  fact. 
The  infant  man  presents  almost  a  blank  as  to 
mind  and  an  utter  helplessness  as  to  body.* 


Prof.  W.  Pryor  has  recently  made  it  a  study  to  trace  the 
development  of  the  human  infant,  and  for  that  purpose  he  has  closely 
observed  a  child  from  birth,  almost  daily,  for  about  two  years.  The 
results  of  his  observations  appear  in  an  article  entitled  “  Psychogene¬ 
sis  in  the  Human  Infant”  (XVII-625).  The  following  is  a  brief 
summary  of  his  observations  : 

At  first  it  was  utterly  helpless,  and  without  any  manifestations  of 
mind.  The  first  apparent  exercise  of  will  was  at  the  end  of  fourteen 
weeks,  when  it  began  to  lift  up  its  head  ;  and  it  was  not  until  four 
months  that  it  could  keep  its  head  well  balanced.  The  power  to  sit 
up  was  acquired  about  the  tenth  month  ;  and  the  ability  to  stand  at 
the  end  of  the  first  year.  The  imitative  faculty  did  not  begin  until 
the  second  half  year.  For  months  it  did  not  know  that  its  arms  and 
legs  and  feet  belonged  to  it  ;  and  in  the  fifth  quarter  year  it  bit  its  own 
arm  and  cried  from  the  pain.  It  was  not  until  the  end  of  the  fourth 
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About  tlieonly  instinct  lie  manifests  is  that  of  suc¬ 
tion,  and  that  is  acquired  by  previous  habit  as  a 
foetus.  There  is  a  brain  containing  an  incipient 
mind,  to  be  thereafter  slowly  developed.  Animals 
are  emotional,  because  they  have  no  understand¬ 
ing  ;  or  in  some  exceptional  cases,  beyond  the 
circumscribed  knowledge  which  we  call  instinct,  a 
mere  trace  of  one.  The  infant  man,  on  the  con¬ 
trary,  has  an  understanding,  which  from  a  mere 
point  as  it  were,  gradually  grows  and  matures  ; 
but  before  it  becomes  strong  enough  to  exercise  a 
controlling  influence,  he  acts  from  emotion  and 
impulse  like  an  animal.  In  familiar  phrase,  man 
may  be  called  a  two-storied  animal,  all  other  ani¬ 
mals  in  the  complex  forming  but  one  story  ;  and 
this  low7er  animal  story  is  the  base  or  mud  sill,  on 
which  the  upper — and  properly  human  story — 
rests.  The  result  is,  the  animal  stops  about  where 
it  begins  ;  the  man  starts  from  next  to  nothing, 
and  keeps  on  growing  ;  and  this  is  substantially 
admitted  by  Darwin  vdien  he  says:  “He  (man) 
has  to  learn  his  work  by  practice  ;  a  beaver  on  the 
other  hand,  can  make  its  dam  or  canal  as  wrell  or 

month  that  it  raised  its  arm,  with  the  appearance  of  longing  for  its 
parents. 

It  was  born  without  language  of  any  kind,  and  subsequently  ac¬ 
quired  it  by  the  exercise  of  imitation.  At  first  only  vowel  sounds 
were  uttered.  For  the  first  six  months,  its  prattling  could  not  be  rep¬ 
resented  on  paper.  Imperfect  imitations  of  sound  were  noticed  at 
the  end  of  the  first  six  months  ;  great  progress  was  made  in  it  after 
the  third  half  year  ;  and  the  power  of  articulation  became  well  de¬ 
veloped  at  the  beginning  of  the  fourth  half  year. 
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nearly  as  well,  the  first  time  it  tries,  as  when  old 
and  experienced”  (9-1-83). 

Another  marked  distinction  between  men  and 
animals,  is  that  the  former  has  speech  ;  whereas 
the  latter,  being  destitute  of  an  understanding,, 
with  the  exception  before  noticed,  has  emotional 
cries  and  calls  only.  These  constitute  their  lan¬ 
guage  ;  and  they  have  it  in  perfection  without  tu¬ 
ition.  The  hen  has  a  call  for  food,  which  her 
chickens  at  once  understand  ;  and  they  recognize 
too,  her  cry  of  alarm  as  completely  when  first 
hatched  as  ever  after. 

It  may,  I  think,  be  assumed  as  a  general  rule, 
that  every  living  organism  can  express  by  signs,  or 
vocally,  all  its  emotions  and  thoughts.  And  it  is 
because  man  has  emotions  and  thoughts  infinitely 
beyond  that  of  the  highest  mammal  below  him, 
that  he  possesses  the  necessary  vocal  organs  to 
give  them  expression  ;  and  this  accounts  for  the 
origin  and  growth  of  language.  It  is  true  a  few 
animals  like  the  parrot  possess  the  power  of  imi- 
tatingarticulated  sounds  ;  but  it  is  mere  imitation 
without  the  slightest  understanding  of  what  they 
mean.  The  power,  too,  is  limited  and  cannot  by 
any  amount  of  training  be  forced  beyond  a  certain 
extent.  If  these  articulations  indicated  an  ap¬ 
proach  to  language,  on  the  transmutation  hypoth¬ 
esis,  t£ Natural  Selection ”  committed  a  serious 
blunder  in  not  selecting  the  larynx  and  lips  of  the 
Chimpanzee  and  Gorilla  for  the  purpose  instead 
of  the  throat  of  the  parrot. 

The  languages  of  the  human  races  vary,  there 
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being  about  as  many  languages  as  races  ;  and 
among  tlie  same  races  there  are  different  dialects 
in  different  provinces,  often  so  much  marked  as 
to  make  confusion.  Human  languages,  too,  grow 
from  small  and  rude  beginnings,  and  become  re¬ 
fined  and  polished. 

On  the  other  hand  the  languages  of  animals  do 
not  essentially  vary,  each  species  having  its  own 
which  never  changes  or  improves  to  any  appreci¬ 
able  extent,  and  each  one  is  perfect  in  it  without 
tuition,  grammer  or  dictionary.  The  dog  ex- 
presses  what  ideas  and  emotions  he  has  by  growls, 
barks,  whimpers  and  wags  of  his  tail  now,  as  he 
did  3,000  years  ago.  Similarly  the  horse  neighs 
and  whinnies,  the  cow  lows,  and  the  hen  clucks 
to  her  chickens  ;  and  when  any  of  these  animals 
are  removed  into  different  regions,  they  can  hold 

converse  with  their  kind  without  the  aid  of  an 

* 

interpreter.  With  man  the  case  is  widely  dif¬ 
ferent.  In  a  supposed  primitive  state,  the  first 
spoken  word  must  have  been  a  sound  uttered 
to  express  an  idea,  or  an  emotion — a  sound 
appropriate  to  the  mind  of  the  utterer ;  and 
this  became  the  proper  word  for  the  same  emo¬ 
tion  or  idea  when  adapted  by  common  use. 
Man  thus  makes  his  own  language  ;  and 
the  result  is  a  language  in  one  tribe  or  nation¬ 
ality  different  from  that  of  another.  An  English¬ 
man  speaks  a  language  different  from  that 
of  Moses.  He  cannot  converse  with  a  Frenchman 
without  the  study  of  another  language,  or  the 
aid  of  an  interpreter  ;  nor  can  he  read  the  iEneid 
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or  the  Iliad  without  spending  a  weary  period  in 
mastering  the  words  contained  in  the  pages  of 
those  works. 

Whether  primitive  man  was  born,  or  created, 
already  gifted  with  a  regularly  constructed  lan¬ 
guage  is  one  of  the  questions  which  have  vexed 
philosophers  not  a  little.  I  think  the  weight  of 
evidence,  and  all  analagous  reasoning  as  well,  are 
against  it.  It  is  inconsistent  with  the  diversity  of 
languages  which  now  exists  ;  and  it  is  wholly  ir¬ 
reconcilable  with  the  fact  that  every  child  has  to 
be  taught  its  mother  tongue.  The  truth  is,  so  far 
as  we  have  any  knowledge  on  the  subject,  lan¬ 
guage  universally  grows  from  mere  rudimentary 
beginnings  like  everything  else  ;  and  changes  with 
the  changing  currents  of  thought.  An  English¬ 
man  of  the  age  of  Chaucer  would  need  an  inter¬ 
preter  to  be  understood  by  his  countrymen  of  to¬ 
day,  It  would  indeed  be  as  incongruous  to  look 
for  a  marble  palace  in  the  stone  age,  as  to  suppose 
the  men  of  that  day  possessed  of  the  polished  dic¬ 
tion  of  Milton  or  Everett.  '  . 

Languages  formed  by  isolated  cognate  races 
would  be  more  or  less  similar,  because  the  struc¬ 
ture  and  capacity  of  the  mind  would  be  nearly  re¬ 
lated  ;  and  similar  sounds  would  be  chosen — 
enough,  at  any  rate,  to  furnish  philologists  a 
plausible  show,  that  the  languages  had  a  common 
origin.  This  accounts  for  similar  words  now 
found  among  peoples  far  separated  geographically ; 
and  shows  that  language  alone  is  not  to  be  relied 
upon  to  prove  a  common  origin  of  race. 
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The  thoughts  and  emotions  of  the  human  mind 
will  force  themselves  into  vocal  expression,  with 
as  much  certainty  as  a  tree  will  produce  foliage 
and  flowers.  If  a  thousand  children  of  both  sexes 
could  be  isolated,  and  left  to  grow  into  a  com¬ 
munity,  I  apprehend  a  language  would  be  formed 
suited  to  their  wants,  and  grow  with  their  mental 
development ;  and  their  language  too,  except  in 
some  emotional  expressions,  would  differ  from 
that  of  another  community  similarly  situated  in  a 
different  locality.  How  they  would  be  able  to 
communicate  their  ideas  to  each  other  by  speech 
in  the  first  instance  we  can  understand  just  as 
easily  as  wxe  can  understand  how  animals  have 
cries  and  signs  by  which  they  can  be  understood 
by  each  other  ;  or  how  each  form  of  life  puts  on 
its  own  appropriate  material  organism. 

Now  to  apply  this  to  the  Darwinian  theory.  It 
must  be  borne  in  mind,  that  the  advance  by  nat¬ 
ural  selection  is  extremely  slow.  The  distance 
between  the  instinctive  cries  and  calls  of  the  high¬ 
est  anthropoid  ape  and  human  speech  is  im¬ 
mense  ;  and  to  fill  it  up  by  slow  increments  would 
require  a  length  of  time  antedating  the  existence 
of  the  most  inferior  ape.  Not  only  so,  there 
should  be  found  in  living  apes  from  the  lowest 
monkey  to  the  gorilla  advancing  approaches  step 
by  step  to  human  language. 

In  reference  to  the  origin  of  language,  the 
power  of  uttering  it  to  express  the  emotions  and 
thoughts  of  the  mind,  must  have  been  given  to 
man  as  an  essential  part  of  his  existence.  This 
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would  seem  to  be  evident  from  tlie  fact  that  the 
organs  necessary  for  that  purpose  are  given  him, 
just  as  organs  are  given  to  animals  to  utter  such 
sounds  as  are  fixed  by  the  animal  instinct  in  each 
case. 

Darwin,  after  referring  to  several  authors  on  the 
subject,  says:  “I  cannot  doubt  that  language 
owres  its  origin  to  the  imitation  and  modification, 
aided  by  signs  and  gestures,  by  various  natural 
sounds,  the  voices  of  other  animals,  and  man’s 
own  instinctive  cries.  In  this  connection  he  fan¬ 
cies  it — ‘not  altogether  incredible,  that  some  un¬ 
usually  wise  ape-like  animal  should  have  thought 
of  imitating  the  growl  of  a  beast  of  prey,  so  as  to 
indicate  to  his  fellow  monkeys  the  nature  of  the 
expected  danger,  and  this  (he  says)  would  have 
been  a  step  in  the  formation  of  language.’ ” 
(9-1-54-5).  The  fact,  however,  that  monkeys, 
though  adepts  in  imitating  acts,  have  no  genius 
for  imitating  sounds ,  is  not  quite  consistent  with 
this  fanciful  idea. 

The  truth  is,  Darwin  is  not  clear  in  illustrating 
the  method  in  which  human  speech  could  have 
originated  by  evolution  from  the  ape.  He  says  : 
“  The  fact  of  the  higher  apes  not  using  their  vo¬ 
cal  organs  for  speech,  no  doubt  depends  on 
their  intelligence  not  having  been  sufficiently 
advanced.”  (9-1-57.) 

The  inference  from  this  is  that  human  language 
cannot  be  formed  without  intelligence — an  intelli¬ 
gence  higher  than  the  ape.  Yet  we  find  him  say¬ 
ing  :  “Without  the  use*  of  some  language,  how- 
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ever  imperfect,  it  appears  doubtful  whether 
man’s  intellect  could  have  risen  to  the  standard 
implied  by  his  dominant  position  at  an  early 
period.  ’ 7  (9-1-206. ) 

Evidently  here  is  a  confusion  in  his  mind  as  to 
whether  language  is  due  to  intelligence  or  intelli¬ 
gence  to  language.  Surely,  if  the  formation  of 
language  depends  on  intelligence,  then  the  same 
thing  is  essential  for  its  improvement,  as  is  evi¬ 
dent  from  the  fact  that  language  remains  nearly 
stationary  among  races  of  a  limited  capacity  for 
improvement.* 

Again,  as  indicating  the  very  initiament  of 
speech,  he  says:  “Although  the  sounds  emitted 
by  animals  of  all  kinds  serve  many  purposes,  a 
strong  case  can  be  made  that  the  vocal  organs 
were  primarily  used  and  perfected  in  relation  to 
propagation  of  the  species.”  (9-1-315.) 


*  In  this  connection,  it  is  interesting  to  note  the  result  of  more 
recent  researches  among  savage  tribes:  Thus  in  “The  Bible  and 
Science,"  by  T.  Laudor  Brunton,  (p.  242),  we  are  told  that  animals 
can  “  none  of  them,  draw  a  figure  or  write  a  line,  whereas  the  Bushmen 
draw  figures  with  considerable  accuracy,  and  group  them  together  so 
that  their  fellows  who  come  afterwards  may  understand  the  history 
or  train  of  ideas  which  the  draughtsman  intended  to  communicate." 

Again,  in  the  “  Origin  and  Growth  of  Religion,"  by  Max  Muller, 
(p.  67-68):  “  Let  us  examine  a  few  of  the  prejudices  commonly  en¬ 
tertained  with  regard  to  these  so-called  savages.  Their  languages 
are  supposed  to  be  inferior  to  our  own.  Now,  here  the  science  of 
language  has  done  some  good  work.  It  has  shown,  first  of  all,  that 
no  human  beings  are  without  language,  and  we  know  what  thatt 
means.  All  the  stories  of  tribes  without  language,  or  with  languages 
more  like  the  twitterings  of  birds  than  the  articulate  sounds  of  hu¬ 
man  beings,  belong  to  the  chapter  of  ethnological  follies." 
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This  appears  to  be  wholly  without  foundation, 
so  far  certainly  as  the  animals  of  the  vertebrate 
class  are  concerned.  In  man  the  sexual  appetite 
is  not  developed  until  long  after  a  full  develop¬ 
ment  of  the  voice  and  language.  A  chicken  has  a 
voice  and  language  as  soon  as  hatched  ;  but  its 
sexual  instinct  does  not  appear  much  sliort  of 
three  months  thereafter  ;  and  the  same  is  true  of 
the  mammalia,  except  that  with  them  the  manifes¬ 
tation  of  the  like  instinct  appears  at  a  much  later 
period.  It  is  quite  safe  to  say  that  there  is  no 
instance  among  mammals  in  which  the  sexual 
appetite  antedates  the  voice. 

It  seems  to  me,  also,  that  this  great  author  is 
equally  at  fault  in  reference  to  the  improvement 
of  the  animal  voice  under  domestication.  Instance 
again  the  dog,  of  whom  he  says  :  “  It  is  a  more 

remarkable  fact  that  the  dog  since  being  domes¬ 
ticated  has  learned  to  bark  in  four  or  five  dis¬ 
tinct  tones.  Although  barking  is  a  new  art,  no 
doubt  the  wild  species,  the  parents  of  the  dog, 
expressed  their  feelings  by  cries  of  various 
kinds.  With  the  domestic  dog,  we  have  the  bark 
of  eagerness,  as  in  the  chase  ;  that  of  anger  ;  the 
yelping  or  howling  bark  of  despair,  as  wdien 
shut  up  ;  and  that  of  joy,  as  when  starting  on  a 
walk  with  his  master;  and  the  distinct  one  of 
demand  or  supplication,  as  when  wishing  for  a 
door  or  window  to  be  opened.”  (9-1-52.) 

The  dog  has  been  domesticated  for  at  least  4,000 
years,  and  we  have  no  account,  nor  is  it  possible 
to  have  any,  of  the  habits,  or  the  vocal  expres- 
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sions  of  the  wild  dog  or  dogs,  from  which  the  va¬ 
rieties  of  the  species  have  been  derived.  When, 
therefore,  Darwin  speaks  of  barking  being  a  new 
act,  it  appears  very  much  like  assumption  ;  nor  is 
there  any  evidence  that  the  five  kinds  of  barks 
specified  have  not  been  the  normal  and  usual 
barks  of  this  animal  at  and  since  the  time  of  its 
first  domestication.* 

Suppose  these  barks  to  have  been  the  effect  of 
domestication  from  the  more  rude  cries  of  the 
wild  race,  they  are,  after  all,  only  so  many  varie¬ 
ties  of  tone,  expressive  of  different  emotions;  and 
if  they  furnish  any  proof  of  the  method  of  intro¬ 
ducing  human  speech,  they  should  be  found  more 
distinctly  developed  in  the  Lemuridce ,  and  from 
thence  increasing  in  variety  and  complexity  in 
the  monkey  tribe,  in  each  advance  by  natural  se¬ 
lection  towards  man.  But  this  is  found  not  to  be 
the  case.  On  the  contrary,  the  ape  race  seems  to 
have  less — certainly  not  more — of  this  supposed 
variability  of  the  voice  than  the  dog.  Yet,  when 
we  come  to  human  speech  even  among  savages, 
the  difference  is  so  radical,  as  to  have  induced  the 
belief  of  its  divine  origin.  F.  Yon  Schlegel  says  : 
“  In  those  languages  which  appear  to  be  at  the 
lowest  grade  of  intellectual  culture  we  fre¬ 
quently  observe  a  very  high  and  elaborate  de- 


*On  the  subject  of  the  descent  of  dogs  from  one  or  more 
original  stocks,  Darwin  says  that  “at  a  period  between  four  and  five 
thousand  years  ago,  various  breeds,  viz.,  pariah  dogs,  greyhounds, 
common  hounds,  mastiffs,  house  dogs,  lap  dogs  and  turnspits  existed 
more  or  less  resembling  our  present  breeds.”  (33-1-30.) 
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gree  of  art  in  their  grammatical  structure.”  (9 
-i-59.) 

Nevertheless,  Darwin  cannot  see  in  articulate 
speech  “any  insuperable  objection  to  the  belief 
that  man  has  been  developed  from  some  lower 
form,”  on  his  theory. 

Dr.  W.  Lauder  Lyndsay,  in  a  work  in  two 
volumes  (1880),  entitled  “Mind  in  the  Lower  Ani¬ 
mals,”  shows  himself  an  enthusiast  in  the  idea  of 
the  existence  in  animals,  of  that  which  we  call 
mind  in  man.  The  work  is  of  ability  and  extended 
research,  in  which  it  would  seem  that  all  the  facts 
in  the  way  of  humanizing  animals  have  been 
brought  together.  Yet  he  makes  the  following  re¬ 
markable  admissions : 

Civilized  man  possesses  the  following  elements 
of  superiority  over  other  animals  : 

1.  The  power  of  speech. 

2.  The  use  of  hands. 

3.  The  knowledge  of  the  arts  of :  (a)  writing, 
(5)  printing,  ( c )  metallurgy,  ( d )  glass  making,  ( e ) 
cooking. 

4.  The  production  and  application  of  fire. 

It  is  impossible  for  man  to  realize  the  magnitude 
or  importance  of  these  advantages  in  the  develop¬ 
ment  of  his  moral  and  mental  nature,  and  to 
make  due  allowance  of  the  disadvantages  under 
which  other  animals  labor  in  the  non-possession 
of  these  acconrplishments.  (Yol.  n-119.) 

This  is  substantially  an  overthrow  of  his  theory. 
The  lowest  man  is  capable  of  civilization  to  a  cer¬ 
tain  extent ;  and  to  that  extent  possesses  these  ele¬ 
ments  of  superiority  over  the  highest  animal. 
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Hence  between  what  we  call  mind  in  man,  and  in¬ 
stinct  in  animals,  there  is  a  gulf  which  cannot  be 
bridged  over.  It  is  difficult,  too,  to  understand 
how  animals  are  subject  to  disadvantages  in  con¬ 
sequence  of  not  possessing  these  elements  of  su¬ 
periority.  Of  what  benefit  would  speech  and  writ¬ 
ing  be  to  a  monkey  in  the  absence  of  that  degree 
of  mind  requisite  for  their  use  ?  The  substance 
of  the  author's  idea  seems  to  be  that  animals  suf¬ 
fer  great  disadvantages  because  they  are  not 
men  ! 
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CHAPTER  VII. 


Difference  between  Men  and  Animals  in  Brain  Capacity.  Difference 

as  to  the  Marriage  Relations. 

In  connection  with  the  remarkable  distinction 
between  men  and  animals  in  respect  to  language 
may  be  regarded  the  difference  between  the  animal 
and  human  brain.  The  development  and  growth 
of  the  brain  from  its  initial  point,  is  one  of  the 
most  interesting  subjects  of  inquiry  in  natural 
history. 

The  amphioxus  lanceolatus,  which  has  a  spinal 
cord  without  any  skull  or  brain,  appears  to  be  the 
introduction  to  vertebrate  life.  In  advance  of  this, 
certain  fishes  develop  a  cartilagenous  primordial 
cranium,  with  or  without  organic  ossification,  but 
without  cranial  bones  (18-24).  And  generally  the 
brain  of  a  fish  is  very  small  compared  with  the 
spinal  cord.  The  relative  size  is  increased  in  rep¬ 
tiles.  The  lowest  mammals,  such  as  the  opossums 
and  kangaroos,  advance  in  this  respect.  In  pla¬ 
cental  mammals  a  new  structure  appears  between 
the  cerebral  hemispheres  connecting  them  together, 
called  the  great  commissure ,  or  corpus  callosum. 
By  this  connection  the  progress  of  the  brain,  step 
by  step,  is  traceable  from  the  lowest  rodent  to  man. 
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In  the  lowest  and  smallest  placental  mammals 
the  surface  of  the  cerebral  hemisphere  is  smooth 
or  rounded,  but  in  the  elephant,  porpoise,  higher 
apes  and  man,  it  becomes  a  labyrinth  of  tortuous  • 
foldings  (18-60).  The  more  tortuous  the  foldings, 

•  the  larger  the  cerebral  surface  ;  and  it  is  a  question 
how  far  this  extent  of  surface,  in  connection  with 
bulk,  is  an  index  of  mental  superiority. 

The  brain  of  the  elephant  exceeds  that  of  man 
in  size  ;  but  the  body  of  the  former  is  of  much 
greater  bulk  than  the  human  body.  The  compari¬ 
son  of  brain  size,  therefore,  it  would  seem,  must 
be  made  in  connection  with  the  size  of  the  body, 
when  the  comparison  is  between  the  human  and 
animal  brain. 

When  we  compare  one  animal  with  another,  the 
general  rule  is  that  the  one  having  the  largest  brain 
in  proportion  to  the  bulk  of  the  body,  is  the  most 
sagacious.  This  comparison,  however,  should  be 
between  animals  of  the  same  class,  otherwise  it 
might,  with  much  show  of  reason,  be  claimed  that 
the  brain  of  the  ant  is  larger  than  that  of  the 
elephant,  inasmuch  as  the  marvellous  display  of 
sagacious  instinct  in  the  former  seems  to  compete 
successfully  with  that  of  the  latter. 

When  we  compare  man  with  man,  it  will  be 
found  that  some  men  have  distinguished  them¬ 
selves  above  others,  having  larger  brains.  But  we 
must  consider  that  the  comparison  can  be  fairly 
made  only  when  the  circumstances  and  opportuni¬ 
ties  are  equal.  Men  having  large  brains  and  great 
capacities  are  often  prevented  from  a  full  manifesta- 
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tion  of  their  mental  forces  by  circumstances  beyond 
their  control.  How  many  men  of  superior  qualities 
in  statesmanship  are  compelled  to  give  place  to  their 
inferiors  by  popular  partisanship  !  How  many, 
in  advance  of  their  time,  originate  a  great  princi¬ 
ple  in  mechanics,  which  they  are  prevented  from 
ultimating  by  want  of  means  and  other  hindrances, 
and  die  in  obscurity,  while  some  one  more  preten¬ 
tious,  but  of  smaller  capacity  and  brain,  makes 
himself  famous  as  the  supposed  original  inventor  ! 

But  whatever  may  be  the  success  or  failures  of 
individual  men  in  competition  with  each  other, 
the  broad  fact  stands  out  prominent  that  the 
larger  brained  peoples  best  succeed  in  all  that  dis¬ 
tinguishes  mankind  in  government,  literature, 
art,  science,  and  all  that  belongs  to  civilization. 

In  reference  to  the  sizeof  the  brain  Prof.  Huxley 
says  :  “So  far  as  I  am  aware  no  human  cranium 
belonging  to  an  adult  man  has  yet  been  observed 
*  with  a  less  cubical  capacity  than  62  cubic  inches, 
the  smallest  cranium  observed  in  any  race  of  men 
bv  Morton  measured  63  cubic  inches,  while  on  the 
other  hand,  the  most  capacious  gorilla  skull  yet 
measured  has  a  contents  of  not  more  than  34^  cu¬ 
bic  inches,  (16-93). 

The  lowest  man’s  skull  therefore  has  nearly 
twice  the  capacity  of  the  highest  anthropoid  ape. 
The  anthropoid  apes,  so  called,  are  the  Gibbon, 
Orang,  Chimpanzee  and  Gorilla  ;  and  they  advance 
in  cranial  development  in  the  order  here  named. 
The  cranial  capacity  of  man  ranges  from  63  to  114 
cubic  inches — Morton  having  found  a  skull  of  the 
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latter  size — showing  a  difference  of  52  cubic  inches, 
or  a  little  more  than  double.  Huxley  says  :  “  The 
difference  in  the  volume  of  the  cranial  cavity  of 
the  different  races  of  mankind  is  far  greater,  ab¬ 
solutely,  .  than  that  between  the  lowest  man  and 
the  highest  ape,  while  relatively  it  is  about  the 
same.”  That  the  relative  difference  is  about  the 
same — that  is,  that  the  difference  between  one  ape 
and  the  other  next  above  is  about  the  same  as 
that  between  a  man  of  one  race  and  the  one  next 
above — is  a  fact  of  much  significance.  It  shows 
that  there  is  no  such  immense  gap  between  ape  and 
ape,  and  between  man  and  man,  as  between  the 
highest  ape  and  the  lowest  man. 

That  the  distance  between  the  gorilla  and  the 
Bosjesman  is  far  less  than  that  between  the  latter 
and  Morton’s  large-brained  Teuton  is  not  much  to 
the  purpose.  The  gulf  between  the  gorilla  and 
Bosjesman  is  insuperable — that  between  the  latter 
and  the  Teuton  is  not.  Between  the  former  it  is  a 
difference  in  kind — between  the  latter  it  is  one  of 
degree.  Even  Buchner  says  :  u  those  parts  of  the 
“  brain  engaged  in  the  function  of  thought  in  no 
“  animal  can  reach  the  size  and  shape  of  the  cor¬ 
responding  portion  of  the  human  brain.”  (12- 
107.)  In  fine,  the  difference  between  the  lowest 
man  and  the  highest  ape  is  so  great  that  natural 
selection  wholly  fails  to  account  for  it. 

A  certain  class  of  naturalists,  in  support  of  Dar¬ 
win’s  theory;  urge  that  man,  considered  from  a 
purely  zoological  point  of  view,  differs  much 
less  from  the  higher  apes  than  these  differ  from 
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tlie  lower.  But  this  is  an  unfair  view  of  the 
subject.  Man  is  to  be  regarded  as  one  species, 
though  of,  perhaps,  five  or  six  different  varieties 
or  races;  whereas, apes, from  the  lowest  to  the  high¬ 
est,  are  of  a  greater  number  of  species  than  there 
are  different  races  of  men. 

The  difference  between  the  brain  of  the  highest 
developed  Teuton  and  the  lowest  Bosjesman  should 
be  compared  with  that  between  the  highest  and 
lowest  Gorilla,  or  that  between  the  highest  and 
lowest  Chimpanzee  ;  and  not  between  the  Gorilla 
and  the  lowest  monkey. 

This  will  appear  more  evident  when  we  consider 
the  number  of  the  divisions  of  the  monkey  race. 
According  to  Huxley  the  Simiadae  aredivided  into 
three  families — the  Arctovithicini ,  the  Platyr- 
rhini ,  and  the  Catarrhini.  The  first  are  the  Mar¬ 
mosets.  The  Platyrrhini  are  the  American  apes 
and  are  made  up  of  about  six  generic  groups. 
The  Catarrhini  or  apes  of  the  old  world  “  fall 
into  two  very  distinct  groups,  the  Cynomorphci 
and  the  Anthropomorpha ,”  to  the  former  of  which 
belong  five  sub-generic  groups,  and  the  latter  are 
divided  into  three  well  marked  genera.  (18-392.) 

According  to  St.  George  Mivart,  the  Orang  re¬ 
sembles  man  the  nearest  as  regards  the  brain,  for 
though  slightly  inferior  to  that  of  the  Chimpanzee 
in  absolute  mass, yet  the  height  of  the  Orang’ s  cere¬ 
brum  in  front  is  greater  in  proportion  than  in 
either  the  Chimpanzee  or  the  Gorilla.  So,  too, 
the  folds  of  the  brain  substance,  called  the 
“  bridging  convolutions,”  which  in  man  are  con- 
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spicuously  interposed  between  the  parietal  and 
occipital  lobes,  appear  much  reduced  in  the 
Orang,  but  do  not  appear  at  all  in  the  Chimpanzee 
or  Gorilla.  He  adopts  the  idea  of  Gratiolet,  that 
the  Gorilla,  in  spite  of  its  size,  is  the  lowest  and 
most  degraded  of  the  latisternal  apes — a  mere  en¬ 
larged  Baboon. 

His  conclusion  is,  that  the  difference  between 
the  brain  of  the  Orang  and  that  of  man,  as  far  as 
yet  ascertained,  is  a  difference  of  mass  of  degree 
— and  not  of  kind  ;  but  that  the  psychical  differ¬ 
ences  are  of  kind  and  not  of  degree.  Yet  in 
point  of  mind  apes  are  very  similar  to  each  other. 
He  says:  “Hot  only  the  lowest  Baboons  of 
Africa  (as  e.  g.  the  famed  ‘Happy  Jerry’  of 
Exeter  Change),  can  be  taught  various  and 
complex  tricks  and  performances,  but  the  less 
man  like  American  monkeys — the  common 
Sapajous  —  are  habitually  selected  by  peripa¬ 
tetic  Italians  for  the  exhibition  of  the  most 
clever  and  prolonged  performances  ”  (17-425). 

This  is  certainly  in  conflict  with  the  idea  of  the 
gradual  development  of  the  mind  of  man  from 
the  ape,  which  of  course  is  founded  on  the  sup¬ 
posed  gradual  growth  of  the  ape  mind  from  the 
lowest  to  the  highest. 

Darwin  contends  that  man  is  descended  from 
Catarrhine  monkeys  of  the  Old  World  ;  and  that 
the  “  Semnopithicus,”  a  genus  of  that  group,  is 
connected  with  the  “Macacus”  by  a  fossil  of  the 
Miocene  found  by  M.  Gaudry  (9-188-9).  Be  this 
as  it  may,  the  monkey  race  is  proved  to  be  of  great 
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antiquity.  In  living  species  we  find  a  line  of  des¬ 
cent  from  one  species  to  another  presenting  no 
remarkable  gap  between — nothing  more  than  such 
increased  enlargement  of  the  brain  as  harmonizes 
well  enough  with  the  transmutation  theory.  But 
how  account  for  the  immense  gap  between  the 
Gorilla  and  the  Bosjesman,  in  which  the  brain  is 
double  \  This  chasm  is  altogether  too  wide  to  be 
bridged  over  by  the  imperfection  of  the  geologic 
and  zoologic  records,  so  often  appealed  to  by  Bar- 
win.  There  should  be  found,  if  not  fossil  remains 
of  man,  at  least  fossil  apes, in  the  Miocene  or  Plio¬ 
cene  periods,  or  living  species  between  the  Gorilla 
and  man. 

Again,  look  at  the  immense  cranial  distance  be¬ 
tween  the  lowest  and  highest  man — 88  cubic  in¬ 
ches — and  consider  the  time  it  must  have  taken  to 
reach  the  highest  by  the  exceedingly  slow  incre¬ 
ments  which  lie  at  the  very  foundation  of  the 
theory.  It  would  seem  to  require  a  period  reach¬ 
ing  back  to  the  Eocene.  Look  again  at  the 
Engis  skull,  dating  as  far  back  as  the  Post  Plio¬ 
cene.  It  was  of  the  average  European  capacity, 
and  covered  a  brain  which,  according  to  Huxley, 
might  have  been  that  of  a  philosopher.  If  this 
brain  were  indeed  the  result  of  the  slow  Darwinian 
gradations,  it  would  require  its  primeval  monkey 
progenitor  to  have  lived  long  before  there  was  an 
inch  of  land  on  which  the  foot  of  an  animal  could 
rest. 

When  we  regard  the  comparative  weight  of  the 
brain  we  arrive  quite  as  emphatically  at  the  same 
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result.  The  brain  of  the  full  grown  Gorilla  is 
found  to  weigh  15  oz.  avoirdupois  by  Prof.  Owen, 
whereas  that  of  man  ranges  from  35  to  G5  ounces  ; 
that  of  the  lowest  weighing  more  than  double 
that  of  the  Gorilla. 

There  is  another  mode  of  stating  the  same  fact 
in  the  language  of  Hugh  Miller.  He  says  :  u  It  is 
of  itself  an  extraordinary  fact,  without  reference 
to  any  other  consideration,  that  the  order 
adopted  by  Cuvier  in  his  ‘Animal  Kingdom,’ 
as  that  in  which  the  four  great  classes  of  verte¬ 
brate  animals,  when  marshalled  according  to  their 
rank  and  standing,  naturally  range,  should  be  also 
that  in  which  they  occur  in  the  order  of  time. 
The  brain  which  bears  an  average  proportion  to 
the  spinal  cord  of  not  more  than  two  to  one, 
comes  first — it  is  the  brain  of  the  fish  ;  that  which 
bears  to  the  spinal  cord  an  average  of  two  and 
a  half  to  one  succeeded  it — it  is  the  brain  of  the 
reptile;  then  came  the  brain  averaging  as  three  to 
one — it  is  that  of  the  bird.  Next  in  succession 
comes  the  brain  that  averages  as  four  to  one — it 
is  that  of  the  mammal ;  and  last  of  all  appeared 
a  brain  that  averages  as  twrentvthree  to  one — 
reasoning,  calculating  man  has  come  upon  the 
scene.”  (Foot  Prints  of  the  Creator,  p.  283). 

The  lowest  vertebrate  is  a  fish,  Amphioxus 
Lanceolalus ,  having  a  spinal  cord  but  no  dis¬ 
tinct  brain.  The  next  above,  Lamprey ,  Myxine , 
etc.,  have  brains.  The  average  fish  brain  accord¬ 
ing  to  Miller  is  tw^o  to  one  of  the  spinal  cord  ;  and 
that  of  the  mammal  four  to  one  ;  whereas  the 
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average  of  man  is  twenty-three  to  one.  From  this 
it  would  appear  that  the  average  distance  in  de¬ 
velopment  from  the  mammal  to  man  is  from  four 
to  live  times  greater  than  that  of  the  average  fish 
brain  to  the  mammal ;  and  it  would  seem  as  if  the 
slow  steps  required  by  the  theory  to  connect  the 
two  ends  of  the  series,  would  require  a  distance  of 
time  equal  if  not  greater,  than  between  the  Silu¬ 
rian  and  Glacial  periods.  Well  may  the  objector 
ask  for  the  long  series  of  anthropoids  between  the 
Gorilla  and  the  Bosjesman  which  should,  if  the 
theory  be  true,  be  found  still  living.  There  is  a 
regular  series  from  the  lowest  monkey  to  the 
Gibbon,  and  from  the  latter  to  the  Gorilla — why 
should  it  stop  there  1 

Another  marked  distinction  between  men  and 
animals  is  the  marriage  relation  as  it  has  existed, 
and  as  it  now  exists  in  civilized  lands,  and  in 
some  uncivilized  as  well.  This  relationship  is  an 
institution  peculiar  to  the  human  race.  In  its 
best  form  and  according  to  the  Christian  idea,  it 
is  the  union  of  one  man  and  one  woman,  as  hus¬ 
band  and  wife  in  mutual  fidelity,  until  separated 
by  death.  To  conjugal  affection  is  added  the  mu¬ 
tual  love  of  children,  which  often  descends  to 
grand  children.  It  thus  forms  the  family ,  made 
up  of  parents  and  children  ;  and  the  family  stands 
as  the  basis  of  all  regular  and  stable  government. 

When  we  regard  animals  in  this  connection  we 
find  the  most  marked  contrasts  with  mankind. 

I11  the  first  place,  the  growth  of  the  sexual  in- 
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stinct  is  radically  different.  In  man  it  does  not 
appear  until  the  judgment  has  sufficiently  ma¬ 
tured  to  exercise  some  control  over  it,  and  then  it 
remains  comparatively  constant.  With  animals  it 
shows  itself  very  much  earlier;  and  then  only 
appears  periodically,  and  under  no  kind  of  re¬ 
straint. 

In  the  next  place,  there  are  marked  contrasts  in 
regard  to  the  existence  and  continuance  of  conju¬ 
gal  and  parental  affection.  Certain  classes  of 
birds,  as  the  robin,  for  example,  pair  together  for 
the  purpose  of  procreation,  and  separate  after 
weaning  their  brood.  The  male  feeds  the  female 
during  incubation,  and  aids  in  providing  for  the 
young  until  they  are  dismissed  from  the  nest  ; 
and  so  far  they  present  an  image  of  a  true  mar¬ 
riage.  After  these  offices,  however,  are  performed, 
the  parents  become  indifferent  to  each  other  and 
to  their  offspring. 

On  the  other  hand,  the  gallinaceous  fowls  are 
polygamous,  and,  taking  the  common  domestic 
fowl  as  a  sample,  wre  find  some  marked  pecu¬ 
liarities.  The  cock  does  not  in  the  slightest  de¬ 
gree  aid  the  hen  during  incubation,  and  mani¬ 
fests  no  love  of  offspring  whatever.  The  hen 
shows  an  intense  love  for  her  brood  until  they  are 
weaned,  and  then  she  becomes  wholly  indifferent 
to  them.  In  some  of  the  gallinacse — the  peacock 
— the  hen  is  even  compelled  to  protect  her  young 
from  the  ravages  of  the  male. 

The  mammalia  are  generally  polygamous,  and 
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the  same  rule  as  to  conjugal  and  parental  love 
prevails  as  with  the  gallinacae. 

In  tracing  the  history  of  marriage,  it  is  a  ques- 
tion  of  much  interest  whether  it  prevailed  with 
primitive  man,  and  if  so,  in  what  form.  On  this 
subject  there  is  some  confusion  among  those  who 
have  given  it  consideration.  Sir  James  Lubbock, 
and  others,  from  accounts  given  by  travelers, 
allege  that  there  are  tribes  at  the  present  day 
which  practice  “  Communal  marriages  ;  that  is, 
“all  the  men  and  women  in  the  tribe  are  husbands 
and  wives  to  each  other.”  (9-II-342). 

This  is  another  name  for  promiscuous  inter¬ 
course. 

Darwin,  in  reviewing  the  evidence  thus  furn¬ 
ished,  is  evidently  somewhat  in  doubt.  He  says, 
after  referring  to  these  authors  :  “  The  licentious¬ 
ness  of  many  savages  is  no  doubt  astonishingly 
great,  but  it  seems  to  me  that  more  evidence  is 
required  before  we  fully  admit  that  their  exist¬ 
ing  intercourse  is  absolutely  promiscuous.  Never¬ 
theless,  all  those  who  have  closely  studied  the 
subject,  and  whose  judgment  is  worth  much 
more  than  mine,  believe  that  communal  mar¬ 
riage  was  the  original  and  universal  form 
throughout  the  world,  including  the  intermar¬ 
riage  of  brothers  and  sisters.” 

O 

Again  :  “from  the  foregoing,  and  several  other 
lines  of  evidence,  it  seems  certain  that  the  habit 
of  marriage  has  been  gradually  developed,  and 
that  almost  promiscuous  intercourse  wras  once  ex¬ 
tremely  common  throughout  the  world.”  Yet, 
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he  adds  :  “  Nevertheless,  from  the  analogy  of  the 
lower  animals,  more  particularly  those  which 
come  nearest  to  man  in  the  series,  I  cannot  be¬ 
lieve  that  this  habit  prevailed  at  an  extreme¬ 
ly  remote  period,  when  man  had  hardly  attained 
to  his  present  rank  in  the  zoological  scale.” 
(id.  345). 

Again  :  “  If  we  go  back  far  enough  in  the  stream 
of  time,  it  is  extremely  improbable  tbat  primeval 
man  lived  promiscuously  together.  Judging 
from  the  social  habits  of  man  as  he  now  exists, 
and  from  most  savages  being  polygamists,  the 
most  probable  view  is  that  primeval  man  aborig- 
inallv  lived  in  small  communities,  each  with  as 
many  wives  as  he  could  support  and  obtain, 
which  he  would  have  jealously  guarded  against 
all  other  men.”  (9-H-346). 

If  such  had  been  the  state  of  aboriginal  man, 
(who  according  to  the  theory  of  natural  selection 
was  only  a  shade  above  the  ape),  he  would  have 
been  in  a  state  of  internal  warfare  from  which  he 
never  could  have  emerged.  No  one  man  could 
have  obtained  a  plurality  of  wives  without  over¬ 
coming  his  rivals  ;  and  the  same  scenes  must  have 
been  enacted  in  those  communities  which  we  wit¬ 
ness  in  every  barn-yard  where  there  are  too  many 
cocks.  But  Darwin  himself  refers  to  evidence 
which  goes  far  to  disprove  his  view  of  the  subject. 
He  says  :  “Nevertheless,  there  are  tribes  standing 
“almost  at  the  bottom  of  the  scale,  which  are 
strictly  monogamous.  This  is  the  case  with  the 
Veddahs  of  Ceylon.  They  have  the  saying,  ac- 
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cording  to  Sir  J.  Lubbock,  that  death  alone  can 
separate  husband  and  wife.”  (9-M.-347).'* 

If  tribes  are  now  found  “  standing  almost  at 
the  bottom  of  the  scale  f  so  strictly  monogamous, 
as  to  regard  death  alone  sufficient  to  dissolve  the 
connection,  they  furnish  stronger  evidence  of  the 
habits  of  primeval  man,  than  those  tribes  which 
practice  polygamy,  and  stronger  still  than  those 
others,  said  to  practice  sexual  communism. 

How  much  reliance  is  to  be  placed  on  the  re¬ 
searches  and  speculations  of  those  who  are  said  to 
have  closely  studied  the  subject,  may  be  seen  by 
a  reference  to  them  as  given  by  Lubbock.  He 
says:  u  Bacliofen  and  McLennan,  the  two  most 
recent  authors  who  have  studied  this  subject, 
both  agree  that  the  primitive  condition  of  man 
socially  was  one  of  pure  Hetairism,  where  mar¬ 
riage  did  not  exist  ;  or  as  we  may  perhaps  for 
convenience  call  it,  communal  marriage,  wdiere 
every  man  and  woman  in  a  small  community 
were  regarded  as  equally  married  to  one  another. 
Bacliofen  considers  that  after  a  while  the 
women,  shocked  and  scandalized  by  such  a  state 
of  things,  revolted  against  it,  and  established 
a  system  of  marriage  with  female  supremacy, 

^Wallace,  in  an  article  on  “  New  Guinea  and  its  Inhabi¬ 
tants,”  (I-xv-61),  cites  the  following  from  Lieut.  Bruyn  Kops,  in  ref¬ 
erence  to  the  domestic  relations  in  New  Guinea  :  “Respect  for  the 
aged,  love  for  their  children  and  fidelity  to  their  wives,  are  traits 
which  reflect  honor  on  their  disposition.  Chastity  is  held  in  high 
regard  and  is  a  virtue  that  is  seldom  transgressed  by  them,  A  man 
can  only  have  one  wife,  and  is  bound  to  her  for  life.  Concubinage 
is  not  permitted.  Adultery  is  unknown  among  them.” 
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the  husband  being  subject  to  the  wife,  property 
and  descent  being  considered  to  go  to  the  female 
line,  and  women  enjoying  the  principal  share 
of  political  power.”  (26-67). 

Aside  from  the  moral  certainty  that  any  tribe 
practicing  promiscuous  intercourse  must  soon 
have  died  out,  the  idea  of  women  (just  emerged, 
Darwinially,  from  apehood)  who  were  brought 
up  in  that  kind  of  intercourse  being  shocked  or 
scandalized  at  anything ,  can  only  be  entertained 
by  those  having  credulity  enough  to  believe  any¬ 
thing  !  The  same  credulity,  too,  would  accept 
the  idea,  that  those  shocked  and  scandalized 
women  had  sufficient  energy  and  knowledge  of 
statecraft,  to  bring  about  a  radical  rovolution  in 
the  tribe  ! 

But  Dr.  Bachofen’s  imagination  does  not  end 
here — he  fancies  a  third  period  when  u  the  ethereal 
influence  of  the  father  prevailed  over  the  more 
material  idea  of  motherhood.” 

By  means  of  this  ethereal  victory  man  was  re¬ 
stored  to  his  supremacy,  and  the  litigants  com¬ 
placently  came  to  the  conclusion  that  “  The  father 
in  fact  was  the  author  of  life,  and  the  mother  a 
m  ere  n u rse.  ’  ’  (26-67. ) 

McLennan  like  Bachofen  starts  with  a  state  of 
communal  marriage,  which  he  thinks  was  succeeded 
by  polygamy,  “in  which  brothers  had  their  wives 
in  common.”  To  this  followed  lemrate,  “under 
which  when  an  elder  brother  died,  his  second 
brother  married  the  widow;  ”  and  from  this  suc¬ 
ceeded  endogamy  in  some  tribes  and  exogamy  in 
others,  (id.  69.) 


1 6  2  A  New  Theory  of  the  Origin  of  Species. 

Darwin’s  supposition  that  primitive  man  prac¬ 
ticed  polygamy  is  not  in  harmony  with  his  own 
theory  of  the  origin  of  the  human  race.  He  al¬ 
leges  that  the  structure  of  man  in  his  dentition, 
his  nostrils,  the  size  and  convolutions  of  his  brain, 
the  absence  of  a  tail,  etc.,  prove  that  he  is  an  off¬ 
shoot  from  the  Old  World  Simian  stem  ;  and  that 
under  a  generalized  point  of  view,  he  must  be 
classed  in  the  Catarrhine  division.  The  Orang  be¬ 
longs  to  a  sub-group  of  that  division,  and  is  the 
nearest  in  structure  to  man  ;  and  if  there  be  any 
truth  in  the  theory,  this  ape  must  have  been  the 
evolutionary  progenitor  of  man.  The  Orang  how¬ 
ever  is  monogamous  (9-H-345),  and  man  just 
emerged  from  this  ancestry  ancestry  would  have 
been  of  similar  habits. 

The  terrible  consequences  of  promiscuous  inter¬ 
course  by  disease  and  otherwise,  resulting  from 
its  practice  in  the  slums  of  all  great  cities,  prove 
it  to  be  an  unnatural  condition  of  mankind.  Its 
universal  practice  would  at  no  very  remote  period 
bring  the  race  to  an  end. 

Its  practice  at  the  outset  must  have  resulted  in 
the  same  way,  or  at  least,  have  kept  mankind  in  a 
state  lower  than  the  worst  of  brutes ;  for  it  may 
well  be  doubted  whether  any  animals  can  be 
found  (above  some  insects),  in  which  every  male 
belonged  to  every  female,  and  every  female  to 
every  male  promiscuously. 

In  regard  to  polygamy,  it  may  be  considered  as 
a  departure  from  the  original  habits  . of  mankind, 
as,  in  fact,  a  licentious  abuse  of  the  marriage 
principle. 
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That  it  is  an  unnatural  and  abnormal  condition 
of  human  society  may  be  inferred  from  the  fol¬ 
lowing  considerations : 

(1)  The  sexes  are  numerically  about  equal.  It 
is  true  the  census  returns  do  not  show  an  exact 
equality,  because  no  such  returns  can  be  exactly 
correct.  But  the  evidence  from  that  source  so 
uniformly  approximates  to  an  equality,  as  to  leave 
scarce  a  doubt  of  its  existence.  The  result  from 
this  would  generally  be,  that  one  man  having 
fifty  wives,  would  prevent  forty-nine  from  hav¬ 
ing  any  ;  or  one- half  of  the  marriageable  males 
having  each  two  wives,  would  deprive  the  other 
half  of  any. 

(2)  The  effect  of  polygamy  is  to  destroy  the 
unity  of  the  family.  Every  additional  wife  is  an 
element  of  discord. 

The  husband  of  fifty  wives  cannot  feel  or  mani¬ 
fest  an  equal  attachment  to  each,  hence  continual 
jealousies  leading  often  to  terrible  crimes. 

(3) .  The  children  of  this  kind  of  concubinage 
necessarily  receive  less  care  than  those  of  mono¬ 
gamous  marriages. 

The  father,  aside  from  the  indifference  naturally 
growing  out  of  his  diluted  affections,  would,  un¬ 
der  ordinary  circumstances,  be  compelled  to  leave 
to  each  mother  the  chief  burden  of  attending  to 
her  brood  ,  and  as  a  consequence  a  greater  num¬ 
ber  of  children  die  in  infancy  :  polygamy,  there¬ 
fore,  is  a  check  to  population.* 

*See  the  author’s  conclusions  from  personal  observation  in  Utah 
in  1852-3,  in  his  work  entitled  “  Utah  and  the  Mormons.” 
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Owing  to  tlie  numerical  equality  of  tlie  sexes, 
polygamy  can  never  universally  prevail  in  any 
country — for  example,  it  is  well  known  that  a 
large  mass  of  the  male  population  of  the  empire 
of  Turkey,  who  can  obtain  wives, are  monogamous 
from  necessity,  if  not  from  choice.  Its  evils 
therefore,  though  great,  are  far  less  than  those  re¬ 
sulting  from  promiscuous  intercourse. 

If  primitive  man  had  been  polygamous,  it  is 
not  likely  that  any  of  the  race  could  have  advanc¬ 
ed  beyond  a  state  of  semi-barbarism.  The  most 
enterprising  and  advancing  nations  have  been  and 
are  those  in  which  monogamy  has  prevailed.  The 
Greeks,  who  gradually  advanced  from  a  state  of 
uncivilized  obscurity  into  the  formation  of  regular 
and  stable  governments,  and  who  made  advances 
in  literature,  philosophy  and  the  arts,  which  are 
still  the  admiration  of  the  world,  practiced  mono¬ 
gamy.  Such  was  the  practice  of  the  Romans,  the 
founders  of  the  most  powerful  empire  of  antiq¬ 
uity,  and  distinguished  for  civilization  as  well. 
Such,  too,  the  numerous  tribes  occupying  middle 
and  northern  Europe,  known  in  Roman  history 
as  Northern  Barbarians,  from  which  were  found¬ 
ed  the  modern  civilized  nations  of  Europe  and 
America. 

Looking  back  beyond  historic  time,  is  there  any 
reason  to  believe  that  the  remote  ancestors  of  the 
Greeks  and  Romans,  or  of  those  Northern  tribes 
were  polygamous  \  There  is  no  historic  evidence 
of  any  people  changing  from  polygamy  to  mon¬ 
ogamy — the  changes  would  most  likely  be  the 
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other  way,  growing  ont  of  the  licentiousness  of 
some  one  man  who  had  become  the  chieftain  of  his 
tribe.  The  Mormons  are  an  example  of  this  kind. 
Their  founder,  a  vulgar  debauchee,  after  having 
by  his  superior  cunning  obtained  a  fanatical  con¬ 
trol  over  Ms  followers,  established  polygamy  as  a 
quasi-religious  institution  by  a  pretended  revela¬ 
tion. 

Something  similar  to  this  feat  of  the  Mormon 
prophet  must  have  taken  place  among  the  Yedic 
races  of  India,  instituting  a  kind  of  polyandry, 
if  we  are  to  take  as  gospel  a  translation  of  the 
great  epic,  the  Naliab-Narata.  In  this  it  is  rep¬ 
resented  that  Draupadi  was  the  wife  of  five  Pan- 
harati  princes.  The  father  of  Draupadi  was 
shocked  at  the  idea  of  all  these  princes  marrying 
his  daughter,  saying  :  “You  who  know  the  law 
must  not  commit  an  unlawful  act  which  is  con¬ 
trary  to  usage  of  the  Vedas.” 

The  reply  to  this  was:  “The  law,  O  King,  is 
subtile  ;  we  do  not  know  its  way.  We  follow 
the  path  which  has  been  trodden  by  our  ances¬ 
tors  in  succession.”  One  of  the  princes  then 
cited  their  precedents  :  “In  an  old  tradition  it 
is  recorded  that  Jatila,  of  the  family  of  Gotama, 
that  most  excellent  of  moral  women,  dwelt  with 
seven  saints,  and  that  Yarkopi,  the  daughter  of 
Muni  cohabited  with  ten  brothers,  all  of  them 
called  Prochetas,  whose  souls  had  been  purified 
by  penance.”  The  old  King  seems  to  have  been 
completely  befooled  by  these  traditions,  though 
contrary  to  law. 
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The  substance  of  this  is  taken  from  an  essay  on 
“  The  Early  History  of  Man”  (N.  Am.  Rev.,  July, 
1869),  in  wliich  the  author  is  trying  to  prove  that 
monogamy  was  not  practiced  by  primitive  man. 
Epics,  founded  on  tradition,  are  not  the  most  re¬ 
liable  of  authorities  in  grave  questions  of  fact. 
We,  none  of  us,  believe  in  these  days  that  Jupi¬ 
ter  kept  house  on  Mount  Olympus,  or  kicked  Vul¬ 
can  out  of  Heaven,  or  suspended  the  ox-eyed 
Juno  from  its  battlements  with  a  golden  chain. 
We  do  not  even  believe  that  a  race  of  Amazons 
ever  existed  who  cut  off  their  right  breasts  to  ena¬ 
ble  them  to  draw  the  bow  in  battle  with  greater 
efficiency. 

According  to  the  Vedic  traditions  these  poly- 
andric  connections  were  not  only  exceptional 
cases,  but  contrary  to  law  ;  and,  so  far  as  they 
furnish  any  proof,  it  is  in  favor  of  the  general 
practice  of  monogamy  among  the  Vedic  races. 

The  general  conclusions  are :  That  primitive 
man,  of  all  races,  was  monogamous  ;  that  pro- 
miscuous  intercourse  never  existed  to  any  consid¬ 
erable  extent,  and  never  without  a  rapid  deterior¬ 
ation  and  probable  extinction  of  the  tribe  ;  that 
polygamy  has  been  a  lapse  from  monogamy, 
growing  out  of  the  licentiousness  of  ruling  men  ; 
and  that  in  countries  where  it  has  become  estab¬ 
lished  it  has  retarded  population  and  produced 
more  or  less  degradation. 
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CHAPTER  VIII. 


ANTIQUITY  OF  MAN. 


The  Old  Idea.  First  traces  of  Man  in  the  Pliocene.  The  Prehis¬ 
toric  Ages.  Ancient  Literature.  Brain  and  mental  capacity 
of  primitive  Man.  John  Fiske  on  the  Evolution  of  Brain  and 
Mind.  Primitive  man  uncivilized ,  but  not  inferior.  General 
Conclusions. 


Tlie  antiquity  of  primitive  man,  liis  cerebral  de¬ 
velopment  and  mental  capacity,  and  whether  he 
was  civilized  or  savage  or  in  a  state  of  uncivilized 
simplicity  are  points,  which  have  a  material  bear¬ 
ing  upon  the  question  of  his  evolution. 

The  old  idea  still  lingering  in  the  minds  of 
many  is  that  the  first  man,  Adam,  was  created 
about  0,000  years  ago,  at  the  highest  point  of  civ¬ 
ilization  ;  and  that  all  the  barbarism  and  savagery 
found  to  exist  are  but  cases  of  degeneracy.  The 
writer  of  the  article  u  Adam”  (Ency.  Britt,  p.  121, 
8th  Ed.),  says  : 

“  It  is  evident  upon  a  little  reflection,  and  the 
closest  investigation  confirms  the  conclusion,  that 
the  first  human  pair  must  have  been  created 
equivalent  to  that  to  which  all  subsequent  human 
beings  have  had  to  reach  by  slow  degrees  in 
growth,  experience,  observation,  imitation,  and 
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the  instruction  of  others  ;  that  in  a  state  of  prime 
maturity,  and  with  an  infusion,  concreation,  or 
whatever  we  may  call  it,  of  knowledge  and  habit, 
both  physical  and  intellectual,  suitable  to  the 
place  which  man  had  to  occupy  in  the  system  of 
creation,  and  adequate  to  his  necessities  in  that 
place.” 

That  is  to  say,  the  first  man,  by  the  mere  fact  of 
his  creation,  was  profoundly  versed  in  ail  the  arts 
and  sciences.  He  knew  how  to  construct  and  put  in¬ 
to  operation  railroads,  steamboats  and  telegraphs — - 
could  rival  Phidias  in  sculpture — Michael  Angelo 
in  painting — Milton  in  Poetry — Webster  in  ora¬ 
tory,  &c.  But  this  does  not  seem  to  have  been 
the  extent  of  his  intuitive  qualifications.  He  was 
not  only  master  of  all  the  artistic  and  scientific 
results  of  modern  times  ;  but  of  all  the  improve¬ 
ments  and  discoveries  that  will  be  made  in  all 
coming  time — such  we  may  be  permitted  to  sup¬ 
pose  as  examining  the  fauna  and  flora  of  the  plan- 
nets  through  improved  telescopes — the  navigation 
of  the  air — the  concoction  of  the  veritable  elixir 
mtce — the  manufacture  of  genuine  diamonds — and 
so  on  ad  infinitum.  If  such  indeed  were  his 
qualifications,  if  he  knew  all,  and  more  than  all 
his  posterity  have  grasped  by  slow  processes,  the 
student  of  modern  science  may  well  be  amazed  at 
the  extent  of  the  cataclysm  which  could  so  com¬ 
pletely  obliterate  every  trace  of  his  works.  Sci¬ 
ence,  however,  is  dealing  sharply  with  old  beliefs; 
and  giving  to  the  earth  and  the  human  race  dates 
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so  far  in  the  ages  of  the  past  as  to  be  beyond  the 
reach  of  definite  calculation. 

Traces  of  the  existence  of  man  are  found  in  the 
Post  Pliocene;  and  the  evidence  consists  of  the 
rude  flint  knives  and  stone  hatchets,  discovered 
mostly  in  the  river  drift  gravel  in  France  and  Eng¬ 
land.  These  implements  are  found  in  connection 
with  the  bones  of  certain  extinct  mammalia  of 
which  the  mammoth,  wooly-haired  rhinoceros  and 
cave  bear,  are  the  most  common.  This  was  the 
u Earlier  Stone  Age,”  so  called.*  From  this 
there  was  an  advance  to  the  “Second  Stone  Age,” 
exhibiting  the  same  implements  greatly  improved 
in  being  ground  to  a  smooth  surface  and  cutting 
edge,  in  place  of  the  rough  chipping  of  the  former 
period,  found  in  the  lower  level  drifts  of  the 
valley  of  the  Somme,  and  similar  drifts  in  other 
localities. 

There  is  also  found  a  greater  variety  of  manu¬ 
factured  articles,  such  as  axes,  wedges,  chisels, 
poniards,  hammers,  etc. 

The  next  advance  was  to  the  age  of  bronze  in 
which  the  metal  was  used  for  arms  and  cutting  in¬ 
struments  of  all  kinds.  To  this  succeeded  the  age 
of  iron,  in  which  man  became  acquainted  with 
that  metal,  forming  the  last  pre  historic  epoch. 
These  ages,  so  called,  are  not  sharply  defined  but 
glide  into  each  other,  the  use  of  the  ruder  instru¬ 
ments  being  gradually  discontinued,  after  the  in¬ 
vention  of  superior  ones,  as  at  the  present  day. 

*  There  are  evidences  of  the  existence  of  the  stone  age  in  Egypt, 
India  and  other  countries. 
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This  brief  statement  embraces  merely  the  results 
of  the  elaborate  works  on  the  subject  by  Prof. 
Lyell  and  Sir  John  Lubbock. 

The  finding  of  the  rude  flint  implements  in  the 
Post  Pliocene  does  not  necessarily  negative  an 
earlier  date  to  man. 

Lyell  says:  “Had  some  other  rational  being, 
representing  man,  then  flourished,  some  signs  of 
his  existence  could  hardly  have  escaped  unnoticed 
in  the  shape  of  implements  of  stone  or  metal, 
more  frequent  and  more  durable  than  the  osseous 
remains  of  any  of  the  mammalia” — (Ant.  Man,  p. 
399.) 

So  far  as  it  goes,  this  is  unanswerable.  But  the 
learned  professor  makes  no  allowance  for  that  pe¬ 
riod  of  time,  necessarily  great,  which  elapsed  be¬ 
fore  man  learned  to  manufacture  the  rudest  stone 
instruments.  Judging  from  the  interval  between 
stone  and  bronze,  and  from  that  to  iron,  the  pri¬ 
mal  period  must  have  been  longer  anterior  than 
that  elapsing  between  the  different  ages  ;  and  the 
first  man,  therefore,  may  date  as  far  back  as  the 
Pliocene. 

Prof.  Wallace,  in  an  article  published  in  “Na¬ 
ture  ”  (20),  estimates  the  bronze  age  3,000  to  4,000 
years  ago,  and  the  stone  age  of  the  Swiss  lakes  at 
from  5,000  to  7,000  years.  “A  human  skeleton 
found  at  a  dentil  of  16  feet  below  four  buried 
forests  superimposed  upon  each  other,  has  been 
calculated  by  Dr.  Dowler  to  have  an  antiquity  of 
50,000  years.” 


Antiquity  of  Alan. 


171 

Those  races  which,  advanced  from  one  Stone  age 
to  another,  and  from  that  to  bronze  and  iron,  by 
this  kind  of  progress  furnish  evidence  that  they 
are  the  founders  of  the  civilized  nations  of  the 
earth.  Other  races,  however,  have  not  shown  the 
same  capacity  for  improvement.  A  large  portion 
of  the  Indian  tribes  of  America  were  in  the  Stone 
age  at  the  time  of  Columbus;  nor  have  they  shown 
much  capacity  to  advance.  Another  class  of  low 
races,  such  as  the  Australians,  Papuans,  &c.,  were 
found  in  the  same  primitive  condition,  and  they 
remain  about  stationary. 

Among  the  improving  races,  some  emerged  from 
their  primitive  condition  much  earlier  than  others. 
Thus  in  Yedic  poetry  written  4,000  years  ago  we 
find  that  marked  advance  in  civilization  indicated 
by  a  division  of  labor.  One  of  the  lyrics  of  that 
period  (Rig-Yeda-ix.-112),  closely  translated, 
reads  as  follows : 

“  How  multifarious  are  the  views  which  different  men  inspire  ! 

“  How  various  are  the  ends  which  different  crafts  desire  ! 

“  The  leech  a  patient  seeks;  the  smith  looks  out  for  something  cracked, 
“  The  priest  seeks  devotees,  from  whom  he  may  his  fees  extract; 

“  With  feathers,  metals  and  the  like,  and  sticks  decayed  and  old, 

“  The  workman  manufactures  wares  to  win  the  rich  man’s  gold. 

“  A  poet  I,  my  sire  a  leech,  and  corn  my  mother  grinds; 

“  On  gain  intent,  we  each  pursue  our  trades  of  different  kinds. 

“  The  draft  horse  seeks  an  easy  car,  of  gallants  girls  are  fond; 

“  The  merry  dearly  love  a  joke;  and  frogs  desire  a  pond  (21-227). 


Quite  a  modern  picture— laborers,  rich  men, 
tradesmen,  mechanics,  manufacturers,  doctors, 
poets  and  priests ! 
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And  one  may  well  marvel  why  the  ditty  did  not 
wind  up  with  the  legal  profession,  with  something 
like  the  following : 


“  The  lawyer  gulps  the  oyster,  as  shrewd  old  codgers  tell, 

“  And  gives  to  hungry  litigants  each  one  half  the  shell.” 

The  following  from  the  Sanscrit,  written  by  a 
nameless  poet  1600  years  B.C.,  exhibits  a  delicacy 
of  poetic  conception  and  expression  which,  as 
Prof.  Holden  says,  “  would  not  seem  childish  if 
Tennyson  had  written  it”  (l-m-335). 

“  Like  as  a  plank  of  drift  wood, 

“  Tossed  in  the  watery  main, 

“  Another  plank  encounters, 

“  Meets,  touches,  parts  again; 

“  So  toss'd  and  drifting  ever, 

“  On  life’s  unresting  sea, 

“  Men  meet,  and  greet  and  sever, 

“  Parting  eternally.” 

Homer  flourished  about  806  years  later;  and 
his  great  epics,  written  in  Greek,  are  among  the 
few  which  bid  fair  to  live  through  all  time. 

The  book  of  Job  is  a  very  old  one — how  old  can 
probably  never  be  ascertained;  and  it  will  always 
be  read. 

Here,  then,  are  three  languages  —  Hebrew, 
Greek  and  Sanscrit,  brought  at  very  early  periods 
to  a  high  state  of  cultivation;  and  as  languages 
are  of  slow  growth,  from  very  simple  beginnings; 
the  primitive  people’s,  from  which  they  had  their 
origin,  must  have  existed  long  before  the  dawn  of 
history. 
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Wliat  was  the  brain  development  and  mental 
capacity  of  primitive  men  ?  It  lies  at  tlie  founda¬ 
tion  of  the  Darwinian  theory  that  the  brain  of  the 
first  man  was  but  a  shade  above  that  of  the  high¬ 
est  ape — a  difference  so  small  as  to  make  it  diffi¬ 
cult  to  determine  where  the  ape  ended  and  the 
man  began.  And  irrespective  of  this  theory,  the 
idea  extensively — nay,  almost  universally  pre¬ 
vails — that  the  size  of  the  human  brain  and  as  a 
sequence  the  mental  capacity,  varies  to  the  extent 
of  the  distance  which  now  separates  savage  and 
civilized  races. 

Those  who  adhere  to  the  old  notion  that  Adam 
was  created  in  full  maturity  of  body  and  mind, 
and  in  full  proficiency  in  all  human  science,  be¬ 
lieve  that  the  savage  races  are  cases  of  degeneracy 
by  reason  of  “the  fall,”  and  that  such  degener¬ 
acy  has  produced  the  inferior  brain  development 
of  the  Bosjesman,  the  Negro,  the  Australian,  and 
other  so-called  inferior  races. 

On  the  other  hand,  an  influential  portion  of 
the  ethnologists  maintain,  that  primeval  man, 
whether  of  one  or  of  several  distinct  creations,  was 
but  little  removed  in  brain  capacity  from  the  ape, 
and  that  such  capacity  has  gradually  increased  in 
those  communities  which  have  become  civilized. 
Thus,  while  one  class  adhere  to  the  idea  that  Adam 
was  not  only  the  first  man,  but  the  representa¬ 
tive  standard  of  cerebral  development  and  mental 
perfection,  from  which  his  descendents  have  fallen, 
and  to  which  they  can  be  restored  by  civilization  ; 
the  other  class  are  quite  sure  that  man  started 
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with  the  cerebral  and  mental  development  of  the 
lowest  modern  savage  :  and  that  bv  culture  such 
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capacity  has  been  gradually  increased  until  it  has 
reached  the  condition  of  the  present  civilized  races, 
and  that  it  only  needs  a  similar  training  to  bring 
the  savage  up  to  the  same  standard. 

In  regard  to  the  Adamites,  it  is  sufficient  to  say, 
their  faith  is  founded  upon  a  literal  construction 
of  the  first  two  chapters  of  Genesis,  which,  being 
inconsistent  with  the  discoveries  of  modern 
science,  leaves  the  fair  confusion  that  those  chap¬ 
ters  have  not  been  correctly  understood. 

When  we  carefully  examine  the  facts  furnished 
by  archgel ogical  researches,  it  must,  I  think, 
bring  us  to  the  conclusion  that  the  size  of  the 
brain  and  the  mental  capacity  of  any  given  race 
of  men  remain  permanent — at  least  that  they  vary 
only  within  fixed  limits  above  and  below  a  cer¬ 
tain  average. 

Unfortunately,  human  bones  are  so  much  more 
subject  to  decay  than  those  of  other  animals,  that 
very  few  prehistoric  skulls  have  been  found  ;  but 
these  few  furnish  important  evidence. 

Two  very  ancient  skulls  the  Neanderthal  and 
Engis — so-called,  from  the  Belgian  caves  in  which 
they  were  found,  have  been  subjected  to  close  and 
critical  examination  by  both  Lyell  and  Huxley. 
The  former  is  of  long  elliptical  form  {dolicho¬ 
cephalic)  ;  and  from  its  depression,  thickness  and 
other  peculiarities,  is  pronounced  by  Huxley  to 
be  u  the  most  pithecoid  human  cranium  yet  dis¬ 
covered.”  Yet  its  capacity  is  about  75  cubic 
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inches;  and  therefore — “very  nearly  on  a  level 
with  the  mean  of  the  two  human  extremes,  and 
vary  far  above  the  pithecoid  maximum  (22-84). 

And  it  is  admitted  by  both  these  learned  pro¬ 
fessors  (though  they  have  adopted  the  transmuta¬ 
tion  theory),  that  it  can  in  no  sense  be  regarded — - 
“as  the  remains  of  a  human  intermediate  between 
man  and  apes.”  Darwin  is  compelled  to  say — “  it 
must  be  admitted  that  some  skulls  of  a  very  high 
antiquity,  such  as  the  famous  one  of  Neanderthal, 
are  well  developed  and  capacious  ”  (9-1-140).* 

The  Engis  skull  was  found  associated  with  the 
Elephasprimigenius  and  Rhinocerus  tichor inus ; 
it  is  brachy-cephalic  ;  and  approaches  near  to  the 
highest  or  Caucasian  type.  After  a  close  and  crit¬ 
ical  examination  Huxley  says  :  “  There  is  no  mark 
of  degradation  about  any  part  of  its  structure. 
It  is  in  fact  a  fair  average  human  skull,  which 
might  have  belonged  to  a  philosopher,  and  might 
have  contained  the  thoughtless  brain  of  a  sav¬ 
age.”  (16-181.) 


*  Quatrefages  refers  to  the  skull  of  Robert  Bruce,  the  Scottish 
hero,  as  a  reproduction  of  the  Constadt  type  (to  which  the  Neander¬ 
thal  skull  belongs),  and  also  to  that  of  Kay  Kykke,  a  Danish  gentle¬ 
man  of  some  note  in  the  17th  century,  and  concludes  that  “  the  indi- 
“  vidual  whose  remains  were  found  in  the  Neanderthal  cave  was 
“  capable  of  possessing  all  the  moral  and  intellectual  qualities  conpati- 
“ble  with  his  inferior  social  condition  ”  (40-311).  The  same  author 
also  mentions  the  discovery  by  hi.  Lartet  of  human  remains  at  Cra- 
magnon  (France),  belonging  to  the  Quaternary,  of  which  the  skull  of 
one  was  remarkable  for  its  fine  proportions,  and  having  a  capacity  of 
96-99  cubic  inches — a  number  above  the  mean  of  modern  European 
races  (id.  310-11). 
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“These  two  skulls,”  says  Lyell,  “have  given 
rise  to  nearly  an  equal  amount  of  surprise  for 
opposite  reasons — that  of  Engis  because  of  being 
unequivocally  ancient,  it  approaches  so  near  to 
the  highest  Caucasian  type;  and  that  of  Nean¬ 
derthal  that  because  it  has  no  such  decided 
claims  to  antiquity,  it  departs  so  widely  from 
the  normal  standard  of  humanity.”  (2-94,  95.) 

Wallace  speaks  of  a  skull  of  the  stone  age  found 
in  the  lake  dwellings  of  Meilon,  corresponding  ex¬ 
actly  to  that  of  a  Swiss  youth  of  the  present  day. 
(23-336.) 

But  perhaps  the  most  important  piece  of  evi¬ 
dence  yet  found  bearing  upon  this  question  is  the 
human  skeleton  discovered  by  M.  Riviere,  in  1872, 
in  one  of  the  nine  caves  near  Mentone,  and  now 
known  as  “ The  fossil  man  of  Mentone .”  It  was 
found  twenty  feet  below  the  floor  of  the  cave, 
which  was  composed  of  ashes  mixed  up  with  the 
remains  of  various  animals  no  longer  existing  in 
Europe,  some  of  which  are  extinct,  such  as  the 
Rhinocerus  t  ichor  imps,  Cervus  corsicanus,  &c. 
The  implements  were  of  bone,  deer’s  horns,  and 
such  of  stone  as  belonged  to  the  advanced  stone 
age.  Ilis  status  as  to  brain  and  mental  capacity 
was,  if  anything,  above  the  average  of  the  modern 
civilized  man. 

Prof.  Gill  gives  important  evidence  on  this  point. 
After  stating  that  the  skeleton  remains  of  the  man 
of  the  same  period  were  altogether  too  fragment¬ 
ary  to  allow  of  any  definite  opinions  as  to  his  struc¬ 
tural  characteristics,  he  adds  :  “The  data  for  such 
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opinion  have  been  rendered  available  by  M.  Ri¬ 
viere’s  discovery;  and  although  he  has  not  yet 
published  jmsitive  details,  the  negative  res.nl ts 
afforded  us  indicate  that  the  fossil  man  was,  in 
all  respects,  a  typical  man,  perhaps  even  differ¬ 
ing  less  from  his  successors  in  Europe  than  do 
some  other  existing  races.  It  is  at  least  very 
certain  that  he  had  no  ape-like  characteristics. 
Even  more,  he  was  man  to  excess !  The  propor¬ 
tions  of  the  fore  limbs  to  the  hind,  and  of  the 
median  and  distal  portions  of  each  to  the  proxi¬ 
mal,  so  far  from  proving  a  condition  intermediate 
between  man  and  the  apes,  or  embryonic  or  ju- 
venal  humanity,  or  even  affinity  to  the  negro, 
indicate  that  he  was  more  unlike  the  apes  in 
such  respects  than  are  some  of  the  existing  races  ; 
nor  is  this  evidence  rebutted  by  any  characteris¬ 
tic  of  the  skull,  the  dentition  or  otherwise,  so  far 
as  the  testimony  allows  us  to  judge.”  (l-iv-641.) 

In  addition  to  the  evidences  above  given,  it  ap¬ 
pears  from  a  lecture  of  Prof.  J.  I).  Whitney,  in 
Cambridge,  Mass.,  April  27,  1878,  that  a  human 
skull  of  a  brain  capacity  equal  to  that  of  existing 
civilized  races  has  been  found  under  the  Pliocene 
lava  beds  of  California.  (89-426.) 

Much  confusion  in  reference  to  the  difference  be¬ 
tween  the  cerebral  capacity  of  men  and  apes  has 
arisen  from  the  way  in  which  the  comparison  is 
made.  Mr.  John  Fiske  compares  the  brain  of  the 
Chimpanzee  with  that  of  the  Australian,  showing 
a  less  difference  than  that  between  the  Chimpanzee 
and  the  Teuton.  He  claims  that  it  is  in  the  high- 
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est  degree  fallacious  in  St.  George  Mivart  and 
others  to  make  the  comparison  between  the  anthro¬ 
poid  ape  and  the  modern  civilized  man,  because 
as  he  says:  “it  involves  a  host  of  facts,  which 
when  taken  into  the  account,  must  essentially 
modify  the  whole  aspect  of  the  case.”  (14-11-2-867.) 

This  host  of  facts  all  hinge  on  the  assumption 
that  at  a  certain  time  in  the  remote  past  the  high¬ 
er  ape  became  sufficiently  advanced  in  intelligence 
for  natural  selection  to  work  out  the  commence¬ 
ment  of  humanity  with  an  ape-like  brain  ;  and  that 
from  this  initial  state  the  cerebral  capacity  has 
been  gradually  developed  in  the  improving  races 
(the  Aryan  and  Semitic),  until  it  has  reached  its 
present  dimensions,  amounting  in  one  instance  to 
114  cubic  inches. 

To  maintain  the  position  thus  confidentially  ta¬ 
ken,  he  says  :  “But going  back  to  the  primeval  man 
we  must  descend  to  a  lower  grade  of  intelligence 
than  that  which  is  occupied  by  the  Australian. 
We  must  traverse  the  immensely  long  period 
during  which  the  average  human  skull  was  en¬ 
larging  from  a  capacity  of  thirty-five  inches  like 
that  of  the  highest  apes,  to  a  capacity  of  seventy 
inches,  like  that  of  the  post-glacial  European 
skulls,  of  which  the  one  found  at  Neanderthal 
is  a  specimen,  and  which  are  about  on  a  par 
with  the  skulls  of  Australians.  And  when  we 
have  reached  the  beginning  of  this  period,  most 
likely  in  the  Miocene  epoch,  we  may  repre¬ 
sent  to  ourselves  the  individuals  of  the  human 
genus  as  animals  differing  little  save  a  more 
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marked  sociality  from  the  Dryopithecus  and 
other  extinct  half  human  apes.  We  may  rep¬ 
resent  primitive  man  as  an  animal  in  whom 
physical  and  psychical  changes  having  hitherto 
proceeded  pari  passu,  intelligence  had  at  length 
arrived  at  a  point  where  variation  in  it  would 
sooner  be  seized  on  by  natural  selection  than 
variations  in  physical  structure.”  (14-II-294.) 

He  still  further  says,  that  natural  selection  more 
readily  acts  in  advancing  intelligence  than  in  per¬ 
fecting  the  physical  structure  ;  and  these  two 
ideas,  to-wit :  that  the  ape  did  some  how  advance 
in  intelligence,  and  that  natural  selection  then 
seized  upon  and  worked  up  the  case,  appear  to 
furnish  the  entire  foundation  for  the  hypothesis 
of  a  greatly  enlarged  brain  from  the  Chimpanzee 
man  to  the  modern  civilized  man. 

If  we  admit  these  premises  to  be  well  founded, 
the  criticism  on  Mivart  and  others  would  be  just  ; 
and  the  comparison  of  the  Chimpanzee  with  that 
of  the  Australian  well  made.  But  just  here  arises 
the  questions  :  what  fact  is  there  tending  to  prove, 
or  to  make  it  probable,  that  any  anthropoid  ape 
ever  advanced  beyond  the  average  intelligence  be¬ 
longing  to  it?  And  what  proof  is  there  that  nat¬ 
ural  selection  more  readily  acts  in  advancing  intel¬ 
ligence  ? 

It  is  true,  Mr.  Fiske  undertakes  to  prove  his 
case  by  tracing  the  progress  made  by  the  improving 
races  from  low  civilized  conditions  during  the  his¬ 
toric  period,  and  from  wholly  uncivilized  and  bar¬ 
barous  states  during  pre-historic  periods.  And  on 
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these  data  he  assumes  a  point  of  time,  when  the 
sole  progenitor  of  the  entire  human  race  had  just 
sufficient  intelligence  above  the  ape,  to  be  regarded 
as  human. 

In  following  out  this  course  of  reasoning  he  re¬ 
minds  us,  ‘‘that  as  we  go  backward  in  the  stream 
of  time  we  find  the  progressiveness  of  civilized 
man  continually  diminishing.  No  previous  cen¬ 
tury  ever  saw  anything  approaching  to  the  in¬ 
crease  of  social  complexity  which  has  been 
wrought  in  America  and  Europe  since  1789.  In 
science  and  in  the  industrial  arts  the  change  has 
been  greater  than  in  the  ten  preceding  centuries 
taken  together.  Contrast  the  seventeen  centu¬ 
ries  which  it  took  to  remodel  the  astronomy  of 
Hipparchus  with  the  forty  years  which  it  has 
taken  to  remodel  the  chemistry  of  Berzelius  and 
the  biology  of  Cuvier.  Note  how  the  law  of 
gravitation  was  nearly  a  century  in  getting  gen¬ 
erally  accepted  by  foreign  astronomers,  while 
within  half  a  dozen  years  from  its  promulga¬ 
tion  Darwinism  became  the  accepted  creed  of  al¬ 
most  all  naturalists.  How  enormous  the  revo¬ 
lution  in  philosophic  thinking  since  the  time  of 
the  Ency  clop  edict  stes  in  comprehending  the  slow 
changes  which  accrued  between  the  epoch  of 
Aristotle  and  the  epoch  of  Descartes.”  (14-ii- 
290). 

The  obvious  conclusion  from  this  view  of  cere¬ 
bral  growth  is,  that  the  human  brain  has  expanded 
to  a  greater  degree  since  1789,  than  during  the  ten 
previous  centuries. 
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To  realize  the  full  force  of  this  conclusion,  it 
must  be  borne  in  mind  that  natural  selection,  as 
its  advocates  allege,  works  by  extremely  slow  de¬ 
grees  ;  and  that  Fiske  is  illustrating  the  growth 
of  the  brain  and  of  the  mind  through  its  agency, 
from  the  ape  fountain.  We  then  plainly  see  that 
the  only  inference  to  be  drawn  from  the  facts  here 
stated,  is,  that  the  cerebral  and  mental  capacity 
of  each  preceding  discoverer  in  science  and  the  in¬ 
dustrial  arts  must  have  been  inferior  to  that  of 
each  succeeding  one  who  has  improved  upon  prior 
discoveries.  Thus,  in  the  far  distant  past  an  un¬ 
civilized  man  invented  a  stone  axe.  In  long  ages 
afterwards  a  civilized  man  invented  an  iron  one. 
According  to  the  theory  under  consideration,  there 
was  about  as  much  difference  between  the  brain  and 
intellect  of  the  two  inventors  as  between  the  utility 
of  the  instruments  invented.  Thales,  Pythagoras, 
Hypparchus  and  others  made  important  discover¬ 
ies  in  Astronomy,  but  following  the  same  rule, 
they  must  have  been  inferior  in  brain  to  Copernicus, 
and  he  in  turn  must  fall  below  Proctor.  The  sick¬ 
le  was  a  very  useful  implement  in  its  day  and  gen¬ 
eration.  It  was  invented  long  enough  ago  to  be 
mentioned  in  the  Bible,  and  it  held  its  own  till  the 
present  century  ;  yet  under  this  hypothesis,  how 
greatly  inferior  must  its  inventor’s  brain  have 
been  to  that  of  McCormick  who  invented  the 
modern  reaper  \ 

The  man  to  whom  the  bright  thought  occurred 
of  signalizing  a  whole  country  of  danger  by  bea¬ 
con  tires  on  hill  tops,  would  be  similarly  inferior 
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to  Morse,  of  telegraph  fame.  Hero,  the  mathe¬ 
matician,  more  than  100  years  B.  C.,  invented  a 
machine  which  revolved  by  steam,  in  the  form  of 
a  modern  reaction  engine.  This  though  regard¬ 
ed  for  ages  as  a  mere  curiosity,  contained  the 
germ  of  the  modern  steam  engine  (24-311),  and  the 
difference  between  the  two,  measures  the  brain 
expansion  for,  at  least,  sixteen  hundred  years 
from  Hero  to  Watt ! 

If  the  brain  has  increased  from  apehood  to  the 
present  time,  the  growth  must  have  been  by 
almost  imperceptible  increments.  It  would  be  a 
simple  question  of  time  ;  and  there  can  be  no 
greater  absurdity  in  supposing  the  brain  of  Des¬ 
cartes  superior  to  that  of  Aristotle,  and  that  of 
Proctor  to  that  of  LaPlace,  than  in  supposing  the 
inventor  of  the  flint  knife  superior  in  mental  ca¬ 
pacity  to  the  anthropoid  animal,  at  the  point  when 
the  ape  was  ending  and  the  man  beginning. 

Mr.  Fiske,  however,  brings  other  things  into  the 
account  which  do  not  Avell  harmonize  with  his 
theory. 

It  seems  that  while  the  Aryan  and  Semitic  races 
have,  by  a  kind  of  arithmetical  progression,  been 
favored  with  enlarging  brains,  other  races  have 
early  come  to  a  dead  halt. 

He  says:  “  The  capability  of  progress,  how¬ 
ever,  is  by  no  means  shared  alike  by  all  races  of 
men.  Of  the  numerous  races  historically  known 
to  us,  it  has  been  manifested  in  a  marked  de¬ 
gree  only  by  two,  the  Aryan  and  Semitic.  To 
a  much  less  conspicuous  extent  it  has  been  ex- 
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hibifced  by  the  Chinese  and  Japanese,  the  Copts 
of  Egypt,  and  a  few  of  the  highest  American 
races.  On  the  other  hand,  the  small-brained 
races — the  Australians  and  Papuans — the  Hotten¬ 
tots  and  the  majority  of  the  tribes  constituting 
the  wide-spread  Malay  and  American  families, 
appear  almost  wholly  incapable  of  progress  even 
under  the  guidance  of  higher  races.  The  most 
that  can  be  said  for  them  is  that  they  are  some¬ 
what  more  imitative  and  somewhat  more  teachable 
than  any  brute  animals.”  “  The  two  great  races 
of  middle  Africa,  the  Negroes  and  Kaffirs,  have 
shown  by  their  ability  to  endure  slave  labor,  their 
superiority  to  those  above  mentioned ;  but  their 
career,  where  it  has  not  been  interfered  with  bv 
white  men, has  been  but  little  less  monotonous  than 
the  career  of  a  ‘brute  species,”  (14-11-289,290). 

There  can  be  no  dispute  about  the  facts  here 
stated,  but  they  lead  to  very  different  conclusions 
from  those  drawn  by  Mr.  Fiske.  If  the  ape  had 
a  capacity  for  intellectual  improvement,  which 
under  the  manipulation  of  natural  selection  de¬ 
veloped  into  the  negro  as  we  find  him  pictured  on 
the  monuments  of  Egypt  4,000  years  ago,  and  as 
we  find  him  to-day,  why  should  this  race  have 
come  to  an  intellectual  torpor  so  profound  and  ob¬ 
stinate,  as  to  be  beyond  remedy,  though  brought 
into  contact  with  civilization  \ 

Similarly,  why  should  the  Australians,  the  Papu¬ 
ans,  the  Hottentots,  and  the  major  part  of  the  Malay 
and  American  tribes  come  to  a  point  where  the  pos¬ 
sibility  of  improvement  has  ceased,  under  any  kind 
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of  selection,  which  has  yet  been  propounded?  Such 
a  terminal  point  reached  by  so  many  races,  proves 
that  their  small  brain  capacity  is  owing  to  some 
other  causes,  beyond  the  purview  of  the  Darwin¬ 
ian  theory  of  evolution.  Instead  of  having  result¬ 
ed  from  an  advance  of  ape  intelligence,  it  is  a 
strong  argument  in  favor  of  the  independent  crea¬ 
tion  of  so  many  different  races  with  a  brain  ca¬ 
pacity  adapted  to  their  needs  in  each  case,  and 
which  has  remained  permanent. 

It  is  not  a  question  of  education  and  refinement, 
but  of  cerebral  capacity  ;  and  it  is  yet  to  be  proved 
that  there  is  any  greater  difference  between  such 
capacity  of  the  primeval  Aryan  man  and  the  ape, 
than  between  the  modern  man  of  that  capacity 
and  the  ape.  At  present  the  weight  of  the  evi¬ 
dence  is  to  the  effect,  that  if  a  primeval  Aryan  child 
could  be  born  amongst  us  now,  it  could  be  educa¬ 
ted  and  refined  to  the  same  extent,  and  be  capa¬ 
ble  of  performing  as  much  in  the  battle  of  life  as 
the  average  modern  child.  In  other  words,  every 
man  at  birth  is,  to  all  intents  and  purposes,  a 
primitive  man  ;  and  if  isolated  or  brought  up 
among  savages,  would  give  no  better  or  higher 
manifestation  of  civilized  life  or  of  mental  capaci¬ 
ty  than  that  exhibited  by  the  man  of  the  stone 
age. 

It  by  no  means  follows,  that  because  the  prime¬ 
val  ancestor  of  the  114  cnbic-inched  Teuton  was 
wholly  uncivilized,  he  had  therefore  a  brain  next 
to  that  of  an  imbecile.  No  doubt  primeval  man 
of  whatever  race  was  wholly  uncivilized.  But  it 
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does  not  follow  that  though  without  civilization 
he  was  therefore  a  savage  or  barbarian.* 

The  implements  first  found  would  seem  to  indi¬ 
cate  that  the  first  men  did  not  make  war  on  each 
other ;  war  being  more  the  results  of  organized 
states  and  governments.  They  were  simply  unciv¬ 
ilized,  a  condition  not  inconsistent  with  innocence 
of  life.  Traditions  of  this  kind  were  current 
among  the  ancients.  Virgil  in  his  iEneid  (Con- 
nington)  says : 


“  This  forest  ground  from  time’s  first  dawn 
Was  held  by  natives  Nymph  and  Faun, 

Men  who  from  stocks  their  births  had  drawn 
And  oaks  of  hardest  grain  ; 

No  arts  were  theirs  :  they  knew  not  how 
To  couple  oxen  to  the  plough. 

To  store  their  treasured  goods  or  spare  ; 

The  teeming  boughs  supplied  their  fare, 

And  beasts  in  hunting  slain." 

Had  the  first  man,  as  supposed  by  many,  been 
completely  master  of  all  science,  he  must  with  the 
advantage  of  lives  prolonged  from  the  930  years 
of  Adam  to  the  9(39  of  Methuselah,  have  left  works 
of  great  magnitude  and  durability ;  and  such  as 
could  not  have  been  utterly  destroyed.  In  the 
second  place  the  cranial  capacity,  and — as  a  se- 


*  It  is  curious  to  note  in  this  connection  the  following  in  Sweden¬ 
borg’s  Arcana  Coelestia,  No,  2S6  :  This  and  the  preceding  chapters 
to  the  verses  now  under  consideration  treat  of  the  most  ancient  peo¬ 
ple  and  of  their  regeneration  :  primarily  of  those  who  had  lived  like 
\ wild  beasts ,  but  at  length  became  spiritual  men." 

Sir  Charles  Lyell  reasons  that  they  were  not  cannibals  inasmuch  as 
no  human  bones  aie  found  with  the  spoils  of  the  chase  (22-16). 
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quence — the  mental  capacity  of  the  first  man  of 
any  race,  (as  for  instance  the  Caucasian)  was  in  no 
sense  inferior  to  that  of  the  same  race  of  the 
present  day.  The  Engis  man  is  supposed  to  have 
existed  in  the  Post  Pliocene  with  the  brain  of  a 
philosopher.  No  one  has  the  right  to  assume 
that  his  skull  was  the  maximum  of  the  men  of 
his  time — it  is  only  one  which  has  survived  thous¬ 
ands  if  not  millions. f 

It  is  quite  evident  that  a  long  period  must  have 
elapsed  prior  to  the  commencement  of  the  stone 
age,  during  which  men  probably  lived  upon  the 
spontaneous  productions  of  the  earth,  without 
regular  habitations,  and  with  only  such  protec¬ 
tion  from  the  weather  as  may  have  been  afforded 
by  caves  and  sheltered  nooks.  The  stone  age  ap¬ 
pears  to  be  the  earliest  period  in  which  mankind 
have  any  history,  dimly  enough  exhibited  in  flint 
knives  and  stone  hatchets,  but  still  a  history. 
From  that  time  there  has  been  a  steady  advance 
through  the  bronze  and  iron  ages  to  the  time  of 
written  history. 

The  inventive  genius  of  man  then,  as  now,  was 
stimulated  by  the  necessities  of  his  condition.  I  , 
really  required  more  brain  work  to  invent  and 
manufacture  a  stone  hatchet,  than  it  cost  the  man 
who  invented  and  manufactured  the  modern  axe. 
The  advance  from  stone  to  bronze  was  very  great 
because  bronze  is  an  alloy  of  nine  parts  of  copper 


f  I  assume  that  the  ancient  man  would  compare  favorably  in  respect 
to  the  number  and  depth  of  convolutions  and  the  resulting  extent  of 
the  gray  matter,  as  well  as  bulk. 
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and  one  of  tin.  The  latter  does  not  occur  in  a  na¬ 
tive  state.  To  detect  it  therefore,  separate  it  from 
its  matrix,  blend  it  with  copper,  and  cast  it  in  a 
mould  indicate  sagacity  and  skill.  Bronze  weapons 
and  instruments,  too,  are  more  ornamented ;  and 
therefore  show  an  advance  in  taste  as  well. 

To  bronze  succeeded  iron,  which  was  another 
great  advance,  inasmuch  as  this  metal,  except  as 
meteorites,  is  not  found  native,  and  requires  close 
observation  to  discover  the  ore.  To  separate  it 
from  the  matrix  by  means  of  the  requisite  intense 
heat  also  implies  the  invention  of  some  suitable 
machinery,  however  rude.  (Lyell  Ant.  Man.  p.  10.) 

There  was  no  ink  shed  over  these  great  strides  in 
human  civilization,  but  doubtless  plenty  of  boast- 
fill  talk  about  4 ‘the  progress  of  the  age,”  and  the 
acme  of  perfection  to  which  society  had  arrived. 

There  were  no  patent  laws  either  to  protect  or 
hamper  genius  ;  and  the  ancient  inventor  had  at 
least  the  advantage  of  not  being  exposed  to  various 
law  suits  growing  out  of  supposed  infringements. 

We  forget  that  in  the  marvellous  inventions  and 
discoveries  of  the  present  day  we  have  the  vantage 
ground  of  the  accumulated  wisdom  of  all  past  his¬ 
toric  time,  upon  which  to  build.  It  is  as  if,  be¬ 
tween  two  runners  of  equal  swiftness,  one  should 
have  nine-tenths  the  start  in  the  distance  to  be  ran. 
There  are  multitudes  in  civilized  communities, 
who,  if  all  implements  and  machinery  now  in  use, 
and  all  the  inventors,  artisans  and  scientists,  were 
suddenly  destroyed,  would  be  in  about  as  poor  con¬ 
dition  as  the  men  of  the  stone  age,  except  from  the 
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knowledge  of  the  previous  existence  of  such  imple¬ 
ments  and  machinery.  They  would  know  there 
was  such  a  metal  as  iron  ;  and  that  it  could  be 
smelted  and  made  into  axes.  For  the  time  they 
would  be  in  a  more  helpless  condition,  for  they 
would  not  even  have  a  stone  axe.  Science  is  rela¬ 
tive.  In  the  stone  age  it  consisted  in  the  knowl¬ 
edge  of  the  manufacture  and  use  of  stone  imple¬ 
ments  ;  a  business  too  limited  to  need  much  divis¬ 
ion  of  labor.  Who  can  say  that  in  only  one  thou¬ 
sand  years  hence  the  men  of  the  present  time  may 
not  be  regarded  quite  as  uncivilized  as  those  of  the 
first  pre-historic  age  seem  to  us.  In  view  of  these 
facts  and  considerations  it  is  safe  to  say,  that  it  re¬ 
quired  quite  as  much  close  observation,  skill  and 
genius  to  invent  a  flint  knife,  compound  tin  and 
copper  into  bronze,  produce  iron  from  the  ore  and 
fashion  it  into  implements  of  peace  and  war,  and  so 
on,  as  in  modern  times  to  discover  and  invent  the 
art  of  printing,  the  mariner’s  compass,  the  uses  of 
steam,  etc.  If  the  mental  calibre  increases  by  ad¬ 
vancing  civilization,  there  ought  to  be  some  evi¬ 
dences  of  it  in  a  lapse  of  three  or  four  thousand 
years. 

These  facts  and  deductions  cannot  of  course  be 
reconciled  with  the  transmutation  theory.  Ac¬ 
cording  to  that  theory  the  man  of  the  Post  Plio¬ 
cene  instead  of  possessing  “the  brain  cf  a  philoso¬ 
pher,”  should  have  been  accommodated  with  one 
just  past  the  imaginary  line  between  him  and  ape- 
hood — and  from  thence  there  should  have  been  a 
gradual  increase  of  cranial  and  mental  capacity  to 
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tlie  present  time,  and  it  would  seem  too  that  the 
matter  could  not  stop  here  but  that  the  brain  must 
go  on  enlarging  with  the  increase  of  mental  activi¬ 
ties,  in  obedience  to  the  same  law  for  an  illimitable 
period. 

In  this  connection  it  is  pertinent  to  advert  to 
the  question  (though  treated  of  more  fully  here¬ 
after),  whether  the  human  family  are  descended 
from  a  single  pair,  or  from  several  distinct 
creations.  The  advocates  of  the  transmutation 
theory  are  nearly  unanimous  in  opposition  to  the 
idea  of  the  diverse  origin  of  man,  for  the  reason 
that  it  does  not  harmonize  with  the  notion  that 
the  brain  of  the  man  of  the  Stone  Age  was  of 
greatly  inferior  capacity  to  that  of  his  scientific 
ascendants  of  modern  times. 

Those  who  believe  in  the  Mosaic  account,  to  be 
consistent,  should  accept  the  diverse  theory  ;  for 
it  is  stated  that  Cain,  after  the  murder  of  his 
brother,  fled  to  the  land  of  Nod;  and  there  not 
only  found  a  wife,  but  built  a  city.  Yet  strange 
to  say,  the  great  majority  of  professing  Chris¬ 
tians,  while  charging  the  transmutationists  with 
infidelity,  are  in  perfect  accord  with  them  as  to 
unity  of  origin,  and  in  the  tendency  of  the  human 
brain  to  decrease  or  enlarge  in  capacity.* 

*  Prof.  Alexander  H.  Winchell,  thongh  a  member  of  the  Orthodox 
faith,  in  his  work  entitled  “  Preadamites,”  undertakes  elaborately 
to  prove  that  man  in  a  very  remote  antiquity — as  much  as  a  hundred 
thousand  years  ago — originated  as  a  black  savage  race  in  tbe  Orient 
(356);  that  in  process  of  time  this  race  branched  into  distinct  races  on  a 
scale  of  advancement  ;  that  there  is  no  such  thing  as  a  degeneration  of 
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The  author  of  the  “Vestiges”  has  fallen  into 
some  mistakes  on  this  subject.  He  says:  “It 
is  fully  established  that  a  human  family,  tribe, 
or  nation,  is  liable,  in  the  course  of  generations,  to 
be  either  advanced  from  a  mean  form  to  a  higher 
one,  or  degraded  to  a  lower,  by  the  influence  of 
physical  conditions  in  which  it  lives.  The  coarse 
features  and  other  structural  peculiarities  of  the 
negro  race  only  continue  while  the  people  live 
amidst  the  circumstances  usually  associated  with 
barbarism.  In  a  more  temperate  clime  and  higher 
social  state,  the  face  and  figure  become  greatly 
refined.  The  few  African  nations  which  possess 
any  civilization  exhibit  forms  approaching  the 
Europeans ;  and  where  the  same  people  in  the 
United  States  of  America  have  enjoyed  a  within- 
door  life  for  several  generations  they  assimilate 
to  the  whites,  among  whom  they  live.  On  the 
other  hand,  there  are  authentic  instances  of  a 
people  originally  well-formed  and  good-looking, 
being  brought  by  imperfect  diet  and  a  variety  of 
physical  hardships  to  a  meaner  form.  It  is  re¬ 
markable  that  a  prominence  of  the  jaws,  a  reces¬ 
sion  and  diminution  of  the  cranium,  and  an  elong- 

races  (369);  that  Adam  was  an  offshoot  from  a  branch  of  the  Mongo¬ 
lians  called  Dravidians,  of  dark  complexion  and  straight  hair,  whose 
habitat  was  around  the  Mefiiteranean  sea  ;  that  the  Adamites  exhibit¬ 
ed  at  first  a  close  approximation  to  the  older  type  than  as  preserved 
in  the  Mediterranean  race  at  present  (473);  that  Adam  was  wholly 
uncivilized  (294);  but  was  the  first  Bible  man  from  whom  the  Jews 
could  trace  their  descent  (419)  ;  in  fine,  that  Preadamitism  means 
simply  that  Adam  was  descended  from  a  black  race,  and  not  the  black 
races  from  Adam  (1 1 5). 
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ation  and  alteration  of  the  limbs  are  peculiarities 
always  produced  by  these  miserable  conditions, 
for  they  indicate  the  unequivocal  retrogression 
towards  the  type  of  the  lower  animals.”  (13-145). 

It  would  have  been  well  for  the  author  to  have 
given  at  least  one  instance  of  retrogression  pro¬ 
duced  by  the  miserable  conditions  specified. 

It  is  not  true  that  the  negroes  brought  into  the 
United  States,  or  their  descendants,  have  im¬ 
proved  or  changed  by  contact  with  civilization  to 
the  extent  claimed,  or  anything  like  it.  It  is  true 
they  have  measurably  got  rid  of  some  of  the 
grossest  African  superstitions.  They  have,  too, 
changed  for  the  better,  externally  in  dress,  cus¬ 
toms,  &c.,  in  consequence  of  dissociation  from 
the  barbarous  practices  of  their  ancestors  ;  bnt 
substantially  they  have  not  advanced  otherwiso 
in  any  appreciable  degree.  After  faithful  effort 
to  educate  them  they  have  shown  an  incapacity  to 
be  crowded  beyond  a  certain  low  standard.  It  is 
now  over  two  hundred  years  since  the  first 
cargo  of  slaves  was  brought  into  this  coun¬ 
try,  including  at  least  five  generations  from 
the  original  stock,  yet  there  has  not  been 
the  slightest  change  in  color  or  structure, 
there  remain  still  the  same  prognathous  jaws, 
thick  protruding  lips,  fiat  nose  and  limited  cere¬ 
bral  development.  There  is  not,  probably,  a  single 
negro  in  the  United  States  to-day,  with  a  brain 
capacity  or  mental  calibre  beyond  the  maximum 
of  those  originally  landed.  Heredity  has  held 
them  close  to  their  original  type.  What  is  here 
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said  relates  to  the  Negro ,  pure  and  simple,  exclu¬ 
ding  the  hybrid  progeny  resulting  from  the  inter¬ 
course  with  the  whites ;  excluding,  too,  those  Afri¬ 
cans  of  other  stocks,  such  as  the  Ethiopians,  who 
have  nearly  the  same  features  as  the  European 
(excepting  color),  and  who  under  similar  condi¬ 
tions  are  capable  of  an  approximate*  degree  of  ad¬ 
vancement.  A  few  of  this  latter  class  have  occa¬ 
sionally  found  their  way  into  the  United  States, 
and  have  led  to  erroneous  conclusions  in  regard  to 
the  "negro. 

Haeckel  says  :  “  The  Ulo trichi  (woolly  haired) 
are  incapable  of  a  true  inner  culture  and  of  a 
higher  mental  development  even  under  the  favor¬ 
able  conditions  of  adaptation  now  offered  to  them 
in  the  United  States  of  North  America.  No  woolly 
haired  nation  ever  had  an  important  history.” 
(3-H-309). 

The  foregoing  review  in  reference  to  brain  ca¬ 
pacity  leads  to  the  following  conclusions  : 

1 .  The  brain  of  the  primitive  man  of  any  given 
race,  was  of  the  full  capacity  of  that  exhibited 
under  the  most  favorable  conditions  of  modern 
culture  in  the  same  race. 

2.  The  modern  man  is  superior  to  the  primitive 
of  the  same  race  neither  in  organism  or  mental  ca¬ 
pacity  ;  and  all  the  evidences  of  modern  civiliza¬ 
tion,  as  now  exhibited,  are  but  the  results  of  human 
ingenuity  from  the  beginning — each  generation 
improving  upon  the  advances  of  its  predecessor. 

3.  There  is  an  average  size  of  the  human  brain, 
as  of  every  other  organ,  and  in  any  given  race  it 
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cannot  be  developed  beyond  a  certain  limit  by  any 
amount  of  mental  training.  An  individual  man 
may  by  assiduous  culture  rise  above,  or  by  inac¬ 
tivity  fall  below  this  average,  but  beyond  this 
range,  like  the  oscillations  of  the  pendulum,  it 
never  rises  or  falls.  An  infant  now,  of  the  most 
eminent  parentage,  knows  nothing,  and  if  suffered 
to  grow  up  among  savages  would  be  an  ignorant 
savage.  But  train  and  educate  him,  he  may  be¬ 
come  the  foremost  man  of  his  time. 

4.  A  contrary  theory  involves  the  conclusion, 
that  there  is  no  limit  to  brain  development — that 
the  skull  of  the  Aryan  man  of  a  million  vears 
hence  would  be  simply  monstrous,  and  if  the  cor¬ 
poreal  structure  enlarges  in  proportion,  the  age 
of  Anak  would  be  immeasurably  distanced. 

5.  The  fact  that  there  are  races  of  men  which 
manifest  an  incapacity  for  improvement  beyond  a 
certain  limit  proves  that  they  are  of  independent 
creations.  The  probabilities  are,  that  the  first  men 
appeared  upon  the  land  first  elevated  from  the 
ocean  as  soon  as  it  became  fit  for  human  life  ;  and 
as  there  were  islands  elevated,  one  after  another, 
successive  creations  of  man  must  have  been  ac¬ 
complished,  suited  to  the  environment  in  each 
case.  As  the  islands  first  emerging  were  only 
suited  to  low  conditions  of  life,  the  most  inferior 
races  would  be  those  which  were  first  created,  and 
subsequent  races  must  have  appeared  in  succession 
of  superiority  ;  in  other  words  the  lowest  in  the 
human  scale  are  the  oldest  in  creation. 


*94 


A  New  Theory  of  the  Origin  of  Species . 


CHAPTER  IX. 


IS  THERE  AN  INTELLIGENT  FIRST  CAUSE  ? 


General  View  of  the  Question — Theories  on  the  Subject  Examined — 
Fain  and  Suffering  not  Inconsistent  with  Design  —  Evidences 
of  Design  in  Nature  —  Universality  of  Belief  in  a  Personal 
Deity. 

Much  fault  has  been  found  with  Darwin  for  not 
having  more  distinctly  referred  to  the  agency  of 
an  intelligent  First  Cause  in  the  creation  of  new 
forms.  The  answer  to  this  on  the  part  of  the  ad¬ 
vocates  of  his  theory  is,  that  the  question  of  the 
production  of  organic  forms  is  one  of  science,  to 
be  investigated  and  discussed  by  scientific  meth¬ 
ods,  without  reference  to  the  existence  or  non¬ 
existence  of  God.  The  answer  is  certainly  perti¬ 
nent,  so  far  as  scientific  questions  generally  are 
concerned.  It  is  sufficient  for  the  chemist  to  test 
the  question  whether  an  alkali  will  neutralize  an 
acid  ;  or  for  an  astronomer  to  resolve  the  milky 
way  into  stars  ;  or  for  a  naturalist  to  determine 
whether  a  newly  discovered  animal  belongs  to  one 
group  or  another,  without  going  into  an  inquiry 
of  how  all  these  subjects  of  study  came  to  exist. 
And  so  far  as  the  criticism  relates  to  the  interests 
of  a  theology  of  creeds,  as  distinguished  from 
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religion,  I  quite  agree  with  the  disciples  of  Dai\ 
win,  that  science  must  be  permitted  to  pursue  its 
course  without  let  or  hindrance. 

But  the  subject  of  the  origin  of  species  belongs 
to  a  different  category.  It  involves  the  distinct 
question  of  how  species  came  to  exist,  or  to  be 
created.  It  puts  in  issue  the  very  point  whether 
species  have  been  created  b}^  a  train  of  natural 
causes  alone,  or  whether  those  causes  are  inter¬ 
mediate  only,  and  have  been  originated,  and  kept 
in  continual  and  harmonious  operation  by  a 
Creator. 

Any  theory  of  the  origin  of  species  without  a 
distinct  acknowledgement  of  a  first  and  final  cause, 
originating,  and  working  by  intermediate  causes, 
must  lack  a  foundation  on  which  to  rest.  The 
subject  reaches  beyond  secondary  causes.  We 
might  as  well  propose  to  lift  the  earth  with  a 
lever  without  a  resting  place — an  effort  which 
Archimedes  himself  would  not  have  essayed,  had 
his  lever  extended  to  the  planet  Uranus. 

It  would  really  seem  as  if  the  profoundly  scien¬ 
tific  men  of  the  day  wrere  so  intensely  learned  in 
natural  things,  as  not  to  be  able  to  look  beyond. 
God  cannot  be  tested  in  a  crucible,  or  examined 
through  a  microscope,  or  looked  at  through  a 
telescope;  and  therefore  he  belongs  to  the  “un¬ 
thinkable  and  unknowable,”- — he  is  to  be  pro¬ 
foundly  ignored.  But  when  the  question  is  as  to 
how  those  things  which  we  see  in  the  sphere  of 
nature  came  to  exist,  and  we  trace  back  from  man 
through  a  long  series  of  causes  down  to  the  lowest 
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zoophyte,  we  get  to  the  end  of  our  tether,  and  are 
left  to  sink  down  into  a  hopeless  materialism,  un¬ 
less  we  can  find  some  evidence  in  physical  nature 
by  which  the  existence  of  a  personal  Creator  may 
be  fairly  inferred. 

It  is  a  question  of  evidence.  The  Creator  is  not 
visible  to  the  external  senses — therefore,  says  the 
materialist,  he  does  not  exist.  But  a  great  many 
things,  without  being  seen  by  corporeal  vision, 
are  proved  to  be,  or  to  have  been  in  existence,  by 
a  jirocess  of  reasoning  on  admitted  facts.  We  are 
permitted  to  reason  from  the  seen  to  the  unseen. 
The  flame  of  burning  iron  gives  a  peculiar  color  in 
the  spectrum  which  never  varies — that  we  see. 
The  same  color  appears  in  an  analysis  of  the  solar 
rays,  and  by  this  we  gain  a  knowledge  of  the  un¬ 
seen  vapor  of  iron  in  the  sun. 

Has  the  soul  of  man  ever  been  seen  ?  Yet  who 
doubts  its  existence?  A  plant  grows  because  it 
has  life  ;  yet  no  one  has  ever  seen  its  life  ;  nor  does 
anyone  doubt  it  has  life.  All  that  we  see  are  the 
phenomena  exhibited  by  it  through  its  external 
covering — and  the  same  may  be  said  of  every 
living  organism. 

Who  has  ever  seen  a  molecule  ?  Yet  it  is  an  in¬ 
duction  of  science  that  every  material  substance 
is  made  up  of  minute  particles  called  molecules, 
no  one  of  which  has  ever  been  obvious  to  the 
senses.  Science  itself,  therefore,  deals  with  invis- 
able  things,  and  is  estopped  from  disputing  a 
similar  method  of  proving  the  existence  of  Deity. 

Mr.  John  Fiske,  one  of  the  most  earnest  advo- 
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cates  of  the  prevailing  theory  of  evolution,  con¬ 
cludes  in  reference  to  all  attempts  to  account  for 
the  origin  of  the  universe,  that,  the  human  mind 
is  incapable  of  obtaining  satisfactory  conclusions 
concerning  the  first  cause,  the  ultimate  nature  of 
things,  the  infinite  and  the  absolute.”  (14-n-lO.) 

It  may  be  conceded  that  the  human  mind  can¬ 
not  fully  comprehend  a  first  cause,  or  the  infinite  ; 
but  that  we  cannot  draw  satisfactory  conclusions 
concerning  the  existence  of  a  first  cause,  which  is 
both  infinite  and  absolute,  may  well  be  doubted. 
The  human  mind  possesses  an  amazing  power  of 
reasoning  and  drawing  conclusions  from  effects  to 
causes  ;  indeed,  without  such  power  there  would 
be  very  little  scientific  knowledge. 

How  there  came  to  be  a  first  cause  is  wholly  be¬ 
yond  human  comprehension.  It  is  useless  to  spec¬ 
ulate  on  that  subject,  as  to  inquire  why  there 
should  be  existence  instead  of  non-existence,  or 
something  instead  of  nothing.  That  there  is  ex¬ 
istence  is  obvious  to  external  sensation,  but  that 
mind  is  yet  to  be  found  which  can  comprehend  a 
condition  of  universal  non-existence. 

Granted  that  the  existence  of  a  First  Cause  is  in¬ 
capable  of  scientific  proof — it  is  equally  incapable 
of  disproof.  Nor  does  it  follow  that  such  a  cause 
does  not  exist,  or  fall  within  the  grasp  of  human 
belief,  because  it  cannot  be  proved  by  scientific 
methods.  It  is  just  as  difficult  to  comprehend  the 
idea  of  an  endless  chain  of  causes,  as  that  of  a 
First  Cause.  The  mind  can  grasp  the  idea  of  an 
end,  or  of  a  beginning  of  time,  no  easier  than  that 
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of  an  eternity  of  time  ;  and  of  an  infinity  of 
space,  no  easier  than  of  an  end  of  space.  The  one 
is  just  as  unthinkable  as  the  other;  yet  we  can 
see  that  there  can  be  no  end  of  time  or  space. 

Imagine,  after  passing  through  billions  of  miles 
in  space,  coming  to  a  barrier  to  further  pro¬ 
gress — the  mind  would  at  once  speculate  as  to  its 
component  material,  how  far  it  extended,  and  what 
there  might  be  beyond. 

It  is  certainly  true  that  if  there  be  no  first  cause, 
there  must  be  an  endless  chain  of  causes.  From 
this  there  is  no  escape  ;  and  it  is  for  the  exclusively 
materialistic  philosopher  to  consider  which  is  most 
rational,  or  which  most  absurd. 

It  follows,  too,  that  a  subject  may  fall  into  human 
belief  which  is  too  great  for  human  comprehen¬ 
sion. 

The  same  author  strenuously  objects  to  the  idea 
of  a  personal  God,  because  “  Personality  and  In¬ 
finity ”  are  terms  expressive  of  ideas  which  are 
mutually  incompatible  (14-H-40)  ;  because  by  rea¬ 
son  of  permitting  pain  and  suffering  such  a  being 
is  deficient  either  in  power  or  goodness  (Id.  40)  ; 
because  the  doctrine  of  a  final  cause  assumes  that 
God  entertains  purposes  resembling  those  enter¬ 
tained  by  man  ;  and  this  is  inconsistent  with  the 
overthrow  of  teleology  by  science  (Id.  382)  ;  be¬ 
cause  to  represent  the  Deity  as  a  person  who 
thinks,  contrives  and  legislates,  is  simply  to  rep¬ 
resent  him  as  a  product  of  evolution  ;  because  the 
definition  of  intelligence  being  “the  continuous 
adjustment  of  specialized  inner  relations  to  outer 
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“  relations,”  to  represent  tlie  Deity  as  intelligent, 
is  to  surround  it  within  an  environment  and  thus 
to  destroy  its  infinity  and  self  existence  ( Id .  394- 
5). 

If  the  existence  of  a  personal  God  is  to  depend 
upon  the  prevailing  ideas  of  evolution,  or  upon 
the  definitions  and  formulas  of  professors  in  sci¬ 
ence  ;  or  upon  the  fancied  overthrow  of  teleology, 
it  is  quite  easy  to  see  how  the  question  is  to  be 
disposed  of.  Mr.  Fiske  accordingly  undertakes 
to  shape  an  idea  of  Deity,  which  shall  be  consis¬ 
tent  with  the  demands  of  science,  resulting  as  fol¬ 
lows  : 

“  Combining  therefore  these  mutually  harmo¬ 
nious  results,  and  stating  the  theorem  of  the  per¬ 
sistence  of  force  in  terms  of  the  theorem  of  the 
relativity  of  knowledge,  we  obtain  the  following 
formula — There  exists  a  Power,  to  which  no 
limit  in  time  or  space  is  conceivable ,  of  lohich 
all  phenomena  as  presented  in  consciousness  are 
manifestations ,  but  which  we  can  know  only 
through  these  manifestations  ”  (14-H-415). 

In  arriving  at  this  result,  he  has  asseverated  and 
re-asseverated  against  the  idea  of  a  personal  God. 
He  has  told  us  in  so  many  words,  that  this  ideal 
power  is  inscrutable;  and  that  it  is  unintelligent 
follows  from  the  assumption  that  teleology  has 
ceased  to  be  a  factor  in  solving  the  problem  of 
creation.  This  scientific  Deity  therefore,  thus 
formulated,  is  impersonal  and  ignorant — in  fact 
neither  more  nor  less,  it  would  seem,  than  the  blind 
forces  of  nature,  such  as  attraction,  gravitation, 
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heat,  electricity,  etc.,  which  in  combined  inscruta¬ 
bility  and  ignorance  have  created  and  now  gov¬ 
ern  the  universe  :  and  this,  we  are  assured,  re¬ 
stores  the  harmony  between  theology  and  science, 
and  justifies  the  religious  sentiment. 

Before  coming  to  this  Deistic  formula  he  had 
said :  “That  there  may  be  such  a  thing  as  disem¬ 
bodied  or  unembodied  spirit  will  be  denied  by 
no  one,  save  those  shallow  materialists  who  fancy 
that  the  possibilities  of  existence  are  measured 
by  the  narrow  limitations  of  their  petty  knowl¬ 
edge.”  (14-H-395). 

What  he  means  by  spirit  existing  without  a 
body,  a  disbelief  in  which  incurs  the  fearful 
penalty  of  shallowness,  does  not  very  clearly  ap¬ 
pear.  Does  it  constitute  one  mass,  like  the  vital 
reservoir  of  Averroes,  or  lias  it  individual  differ¬ 
entiation  ? 

Is  it  identical  with  the  “inscrutable  power” 
manifested  in  the  “  phenomena  of  nature  ;  or  the 
“  inscrutable  existence  of  which  the  universe  of 
phenomena  is  the  multiform  manifestation?” 

Is  it  the  force  which  gives  life  to  plants?  Does 
it,  When  embodied,  become  an  instinct  ill  animals 
and  mind  in  man?  Is  it  to  be  distinguished  from 
matter,  and  how  ? 

He  says  :  “  The  term  matter  does  not  stand  for 

any  real  existence,  but  only  for  one  of  the  modes 
in  which  an  Inscrutable  Existence  reveals  itself  to 
us  within  the  limits  of  our  terrestrial  experience” 
(id.  455-6) ;  and  in  this  he  professes  to  follow 
Berkeley.  We  are,  too,  informed  that  the  “In- 
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scrutable  Existence”  manifested  in  the  world  of 
phenomena  is  quasi-psychical”  rather  than  quasi¬ 
material,”  and  that  “the  intimate  essence  of  such 
existence  may  conceivably  be  identifiable  with  the 
intimate  essence  of  what  w p  know  as  mind.” 

Now,  if  we  maybe  permitted  to  regard  “In¬ 
scrutable  Existence”  and  “Inscrutable  Powrer” 
as  identical,  we  reach  the  point,  at  least,  that 
the  mind  of  man  is  spirit ,  and  that  it  is  quasi- 
psychical,  rather  than  quasi-material  (id, 
448).  And  inasmuch  as  unembodied  spirit 
is  unintelligent,  we  must  infer  that  all  in¬ 
telligence  is  confined  to  that  portion  of  spirit 
found  embodied  as  instinct  in  animals  and 
mind  in  man — in  other  words,  that  there  is  no  su¬ 
preme  and  infinite  intelligence. 

The  style  of  this  cosmic  philosopher  is  so  ex¬ 
uberant  and  kaleidoscopic,  and  his  ideas  so  flash 
to  and  fro,  like  insects  in  the  sunlight,  on  the 
most  abstruse  and  recondite  subjects,  as  though 
they  were  the  mere  playthings  of  fancy,  that  the 
reader  is,  on  some  points,  sorely  puzzled  to  find 
any  resting  place  for  his  judgment,  and  may  well 
be  held  excusable  for  the  bewildering  conclusion, 
that  the  entire  region  of  existence,  whether 
scrutable  or  inscrutable,  psychical  or  material,  is 
one  huge  Doubt. 

It  is  worth  consideration  to  note  how  much  has 
been  the  advance  of  the  quasi  scientific  theology 
of  the  present  time,  beyond  that  of  former  ages. 

According  to  the  Stoics,  as  summarized  by  Dr. 
Draper:  “There  is  an  invisible  principle,  but 
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not  a  personal  God.”  “  There  is  no  such  thing  as 
providence,  for  nature  proceeds  under  inevitable 
laws,  and  in  this  respect  the  Universe  is  only  a 
vast  automatic  engine.  The  vital  force  which  per¬ 
vades  the  world  is  what  the  illiterate  call  God,” 
The  soul  of  man  is  a  spark  of  the  vital  llame,  the 
general  vital  principle.  Like  heat  it  passes  from 
one  to  another,  and  is  finally  reabsorbed  or  reu¬ 
nited  in  the  universal  principle  from  which  it 
came”  (24-24,  25). 

The  Vedas  believed  in  a  univeral  all-pervading 
spirit  or  intellect.  “  There  is  in  truth  but  one 
Deity,  the  Supreme  Spirit,  he  is  of  the  same  na¬ 
ture  as  the  soul  of  man.”  “The  soul  is  an  emana¬ 
tion  therefrom,  and  is  destined  to  be  eventually 
absorbed  therein.” 

Averroes,  who  flourished  in  the  11th  century 
of  the  Christian  era,  commented  upon  and  sys¬ 
tematised  prior  dogmatic  theology  with  the  fol¬ 
lowing  results  : 

“  This  system  supposes  that  at  the  death  of  an 
individual  his  intelligent  principle,  or  soul,  no 
longer  possesses  a  separate  existence,  but  returns 
to,  or  is  absorbed  in  the  universal  mind,  the  active 
intelligence,  the  mundane  soul  which  is  God,  from 
whom  indeed  it  had  originally  emanated  or  issued 
forth.  The  universal,  or  active,  or  objective  intel¬ 
lect  is  uncreated,  impassible,  incorruptible,  has 
neither  beginning  nor  end  ;  nor  does  it  increase  as 
the  number  of  souls  increase.  It  is  altogether  se¬ 
parate  from  matter. 

“  The  individual,  or  passive,  or  subjective  in- 
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tellect  is  an  emanation  from  the  universal,  and 
constitutes  what  is  termed  the  soul  of  man.  In 
one  sense  it  is  imperishable  and  ends  with  the 
body,  but  in  a  higher  sense  it  endures,  for  after 
death  it  returns  to  and  is  absorbed  in  the  uni¬ 
versal  soul,  and  thus  of  all  human  souls  there 
remains  at  last  but  one,  the  aggregate  of  them 
all.  Life  is  not  the  property  of  the  individual, 
it  belongs  to  nature.  The  end  of  man  is  to  en¬ 
ter  into  union  more  and  more  complete  with  the 
active  intellect,  reason.  In  that  the  happiness 
of  the  soul  consists.  Our  destiny  is  quietude” 
(24-139). 

This  retrospect  shows  that  modern  evolution, 
as  expounded  by  Mr.  Fiske,  has  not  succeeded  in 
constructing  a  science  of  Deity  essentially  differ¬ 
ent  from  prior  conceptions  on  the  subject  for  the 
last  2,500  years.  An  impersonal  Power,  which 
has  no  limit  in  time  or  space,  and  which  neither 
thinks  or  legislates,  is  no  improvement  upon  the 
idea  of  a  grand  reservoir  of  souls  dreamed  of  by  the 
stoics,  and  reburnished  by  Averroes.  If  our  souls 
are  only  sparks  projected,  like  Roman  candles, 
from  a  grand  reservoir  of  the  vital  forces  of  nature 
to  which  they  are  destined  to  return  and  remain 
in  a  state  of  beatific  quietude,  the  illiterate  may 
well  query  why  they  are  sent  out  at  all — why  tem¬ 
porarily  interrupt  their  state  of  rest  for  the  sake 
of  passing  through  a  life  of  toil  and  suffering  in  a 
phj^sical  body?  The  same  class  of  persons  might 
also  be  inclined  to  think  that  a  reservoir  made  up 
of  the  souls  of  all  the  knaves  and  murderers  of 
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the  universe,  intermingled  with  those  of  the  hon¬ 
est  and  virtuous,  would  form  a  seething  mass  of 
fermentation  in  which  there  could  be  neither  rest 
nor  happiness. 

This  universal  Intellect  (or  Animus  Mundi)  is 
alleged  to  be  “ uncreated If  so  it  would  be  a 
First  Cause,  inasmuch  as  it  would  have  existence 
without  creation:  and  if  it  be  philosophical  to  be¬ 
lieve  in  it  as  a  First  Cause,  why  should  it  be  ab¬ 
surd  to  believe  in  a  personal  God  as  such  ? 

According  to  Haeckel  the  sense  organs  are  the 
true  springs  of  our  mental  life,  and  exceed  all  oth¬ 
er  parts  of  the  animal  body  for  extremely  delicate 
and  complex  anatomical  contrivances,  cooperating 
for  a  direct  philosophical  aim — so  much  so,  in¬ 
deed,  as  to  seem  to  indicate  a  premeditative  de¬ 
sign.  Nevertheless  on  mature  consideration  he 
thinks  the  Creator  “  on  this  conception  does  after 
all  play  the  part  of  an  ingenious  mechanic,  or  a 
skillful  watch  maker,  just  indeed  as  all  these 
cherished  teleological  conceptions  of  the  Crea¬ 
tor  and  his  creation  are  based  on  childish  an¬ 
thropomorphism  ’  ’  (2-234). 

Upon  the  premises  here  stated,  it  is  difficult  to 
conceive  how  a  conclusion  so  utterly  at  variance 
with  any  known  system  of  reasoning  (to  saj^  noth¬ 
ing  of  common  sense)  could  be  drawn  by  any  one, 
much  more  by  a  distinguished  professor  in  sci¬ 
ence.  He  admits  that,  at  first  sight,  the  teleolog¬ 
ical  explanation  seems  to  afford  the  simplest  and 
fullest  interpretation  of  these  very  apt  contriv¬ 
ances,  but  insists  that  the  history  of  evolution 
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proves  that  these  organs  have  developed  without 
premeditated  aims — that  itis  purely  a  mechanical 
process  by  natural  selection.  But  then  arises  the 
question — how  did  the  mechanical  process  of  nat¬ 
ural  selection  come  to  exist  % 

It  would  be  just  as  absurd  to  say  that  the  watch 
pat  itself  together  as  that  the  one-celled  moner 
could  exist  of  itself  and  become  the  starting 
point  of  those  vast  processes  of  evolution  by 
which  the  world  is  tilled  with  evidences  of  de¬ 
sign. 

The  idea  of  personality  does  not  necessarily  pre¬ 
clude  that  of  omnipresence.  The  mind  or  soul  of 
man  has  its  seat  in  the  brain,  yet  by  its  nervous 
connections  it  is  present  in  every  part  of  the 
body.  The  sun  has  its  position  in  the  center  of 
its  system,  yet  it  is  present  everywhere  in  that 
system  by  its  heat  and  light,  which  are  its  essential 
components,  as  well  as  by  its  power  of  attraction. 
Itis,  too,  the  proximate  creator  of  all  its  planets 
and  of  all  the  forms,  animate  and  inanimate, 
which  pertain  to  them. 

Who  or  what  is  the  sun’s  creator  we  can  form 
no  idea  (aside  from  revelation),  except  by  closely 
observing  the  phenomena  of  the  visible  universe 
in  connection  with  that  of  mind.  In  doing  this 
we  must  take  things  as  they  are  rather  than  as  we 
would  have  them.  Being  in  the  sphere  of  nature, 
we  can  only  approximate  the  truth  as  to  the  why 
and  the  wherefore  of  creation.  That  there  is  a 
power  above  or  superior  to  matter  is  recognized 
by  most  cosmic  philosophers  under  the  terms 
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“  Absolute  Power,”  “Inscrutable  Existence,” 
“  Inherent  Powers,”  and  the  like.  But  they  deny 
personality  and  intelligence  to  be  any  efficient  cause 
of  creation,  because  of  the  existence  of  pain  and 
suffering;  because  it  implies  design  in  the  work 
of  creation  ;  because  it  is  not  consistent  with  the 
origin  of  species  by  natural  selection,  &c.r  &c. 

Of  course  we  are  all  of  us  on  this  subject  some¬ 
what  in  the  condition  of  the  liy  upon  the  wheel, 
which  can  neither  understand  its  composition  nor 
upon  what  principle  it  revolves  ;  or  more  to  the 
point  still,  wre  are  like  the  ox  in  a  scant  pasture 
separated  by  an  inclosure  from  a  rich  meadow, 
which  may  be  supposed  to  marvel  why  he  is  not 
permitted  to  feed  upon  the  luxuriant  herbage 
within  view,  not  knowing  that  such  indulgence 
would  insure  starvation  the  ensuing  winter.  But 
we  have  minds  immensely  in  advance  of  the  ±iy 
and  the  ox,  by  which  we  have  been  able  to  push 
our  investigations  to  the  outermost  limits  of  na¬ 
ture’s  domain,  and  stand  face  to  face  with  “The 
Unknowable.” 

The  author  of  Cosmic  Philosophy,  with  the  air 
of  one  who  thinks  he  cannot  be  mistaken,  says  : 

“A  scheme  which  permits  thousands  of  genera¬ 
tions  to  live  and  die  in  wretchedness  cannot,  mere¬ 
ly  by  providing  for  the  well  being  of  later  ages,  be 
absolved  from  the  alternative  of  awkwardness  or 
malevolence.  If  there  exists  a  personal  creator 
of  the  universe,  who  is  infinitely  intelligent  and 
powerful,  he  cannot  be  infinitely  good  ;  if,  on 
the  other  hand,  he  be  infinite  in  goodness,  then 
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he  must  be  lamentably  finite  in  power  or  intelli¬ 
gence.  By  this  two-edgecl  difficulty  Theology 
“lias  ever  been  foiled.” 

Mr.  Spencer,  in  controverting  the  dogma  of  spe¬ 
cial  creation,  pursues  the  same  method  of  reason¬ 
ing,  as  applicable  to  animal  life.  lie  finds  that 
the  earth  is  largely  peopled  by  creatures  which  in¬ 
flict  on  themselves  and  each  other  pain  and  suffer¬ 
ing;  that  animals  are  endowed  with  countless 
pain  inflicting  appliances  and  instincts  ;  that  uni¬ 
versal  carnage — a  ceaseless  devouring  of  the  weak 
by  the  strong — has  been  going  on  from  the  earliest 
geologic  era;  that  whoever  contends  that  each  kind 
of  animal  was  specially  designed  asserts  the  de¬ 
liberate  design  of  the  Creator  to  produce  these  re¬ 
sults,  or  an  inability  to  prevent  them  ;  and  he 
asks,  why  they  were  not  constructed  in  such  a  way 
as  to  avoid  these  evils.  (5-1-341.) 

The  subject  here  involved  is  by  no  means  new. 
How  evil  originated,  or  why  pain  and  suffering 
have  been  permitted  under  the  government  of  a 
Creator  infinite  in  power  and  goodness,  are  ques¬ 
tions  long  known  to  polemics. 

Yet  conceding  that  Theology,  as  usually  sys¬ 
tematized,  has  been  foiled  by  it,  the  alternative 
of  resigning  the  control  of  the  universe  to  an 
“  Absolute  Power”  destitute  of  either  identity 
or  intelligence  is  not  reassuring,  and  the  logician 
may  well  ask  how  the  situation  has  been  im¬ 
proved. 

It  follows  from  the  train  of  reasoning  adopted 
by  these  critics,  that  creation  founded  upon  de- 
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sign,  whether  through  the  process  of  evolution  or 
otherwise,  subjects  the  Creator  to  a  philosophic 
indictment  for  malevolence  or  imbecility,  and  to 
escape  censure  lie  should  have  created  animal 
organisms  wholly  devoid  of  nervous  sensation  ; 
and  as  we  can  have  no  idea  of  a  capacity  for 
pleasure  without  a  capacity  for  pain,  creation 
should  necessarily  have  begun  and  ended  in 
globules  of  protoplasm. 

Starting  with  the  existence  of  an  all-good,  all¬ 
wise  and  all-powerful  Creator  as  a  postulate,  we 
may,  I  think,  as  consistent  therewith,  infer  the 
following  : 

(1.)  The  immediate  existence  of  the  Creator  is 
in  the  sphere  or  world  of  primary  causes,  from 
which  the  physical  world,  or  world  of  secondary 
causes  and  effects,  has  been  created,  and  in  which 
the  Creator  is  always  mediately  present. 

(2.)  As  between  Creator  and  created  the  latter 
is  inferior  and  relatively  imperfect. 

(3.)  The  laws  of  the  relation  between  secondary 
causes  and  effects,  as  we  see  them  manifested  in 
the  visible  universe,  are  laws  of  the  Creator’s 
providence,  and  are  uniform. 

(4.)  It  was  no  part  of  the  scheme  of  creation 
that  man  should  always  live  in  the  sphere  of  na¬ 
ture,  as  is  evident  from  the  fact  that  the  earth 
has  not  the  capacity  of  sustaining  a  continuous 
propagation  of  a  human  race  not  subject  to  physi¬ 
cal  death. 

(5.)  Physical  death  being  thus  a  foregone  con¬ 
clusion,  the  earth  must  be  regarded  as  a  seminary 
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of  preparation,  in  which  man  is,  so  to  speak,  in  a 
chrysalis  state,  from  which  his  spiritual  or  im¬ 
perishable  part  emerges  into  the  world  of  causes  ; 
and  that  which  we  call  death  is  really  a  birth,  and 
is  as  much  a  necessary  incident  of  his  being  as 
that  of  his  physical  birth. 

These  standpoints  may  enable  us  to  form  a 
more  rational  view  of  the  vicissitudes  through, 
which  animal  existence  must  pass' in  this  world, 
in  connection  with  the  idea  of  a  personal  and  in¬ 
telligent  Deity. 

In  an  orderly  state  of  human  existence,  physi¬ 
cal  death  would  probably  occur  from  the  gradual 
decay  of  the  material  body.  There  have  been  in¬ 
stances  of  persons  living  to  a  ripe  age  passing 
into  the  world  of  causes,  as  if  falling  asleep,  with¬ 
out  pain.  But  the  physical  world  is  full  of  dis¬ 
order,  arising  from  the  unlimited  freedom  of  the 
human  will.  Hence  suffering  and  death  occur  in 
the  countless  instances  in  which  the  laws  regu¬ 
lating  the  forces  of  nature  are  disregarded,  and  in 
which  those  providing  for  the  safety  of  social 
systems  are  violated. 

A  man  is  shot  through  the  heart  and  dies. 
What  killed  him  %  Proximately  death  ensued  by 
his  heart  being  pierced  by  a  bullet  propelled  by 
the  explosive  force  of  gunpowder  in  a  gun  ;  and 
the  latter  was  in  the  hands  of  another,  and  tired 

with  intent.  Here  was  a  train  of  secondary  causes 

*/ 

put  into  activity  by  a  human  will ;  and  in  common 
speech,  the  man  was  killed  by  his  fellow  man. 

The  murderer,  in  his  turn,  is  hanged  by  the 
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sheriff.  He  had  a  fair  trial,  was  convicted  by  the 
jury  and  sentenced  by  the  judge.  Who  of  these 
several  agencies  occasioned  the  death  of  the  crim¬ 
inal  ?  Proximately  it  was  the  executioner.  Yet 
he  is  no  more  accountable  for  the  act  than  the 
judge,  or  the  jury,  the  whole  trio  being  only  the 
agents  of  the  law.  Here  again  is  a  mere  sequence  of 
cause  and  effect,  put  into  motion  by  (he  man  him¬ 
self,  when  he  violated  the  law  in  committing  the 
murder. 

There  is  as  much  necessity  for  uniformity  in  the 
operation  of  the  forces  of  nature  as  for  freedom 
of  action  in  living  creatures.  Suppose  they  wTere 
not  uniform  ;  suppose  the  hand,  in  the  flame 
should  burn  on  one  day  and  freeze  the  next ;  sup¬ 
pose  heavy  bodies  should  start  off  into  space  at 
one  time  and  remain  fixed  at  another ;  suppose 
one  stream  of  water  should  flow  up  hill  and  an¬ 
other  down.  It  is  easy  to  see  that  no  state  of  or¬ 
derly  existence  could  be  framed  or  maintained  un¬ 
der  such  chaotic  surroundings. 

Mr.  Spencer’s  argument  against  the  idea  of  cre- 
tion  from  design,  because  of  the  ceaseless  carnage 
by  predatory  animals,  is  not  as  well-founded  in 
fact  as  in  appearance.  That  any  class  of  animals 
should  prey  upon  another  is,  of  necessity,  to  keep 
down  over  production  and  keep  up  equilibrium  ; 
of  this  there  can  scarcely  be  a  question.  But  as 
to  the  suffering  produced  by  this  carnage,  there 
are  grounds  for  believing  that  very  little,  if  any, 
is  inflicted,  the  animals  in  this  way  being  de¬ 
stroyed  for  food.  The  attack  is  always  violent 
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and  the  victim  is  suddenly  killed.  A  soldier  in¬ 
stantly  killed  on  the  battlefield  feels  no  pain 
whatever  ;  those  who  are  wounded  feel  little  or  no 
pain  until  some  time  has  elapsed.  The  celebra¬ 
ted  African  explorer,  Livingstone,  was  attacked 
and  severely  wounded  by  a  lion,  and  bears  testi¬ 
mony  that  he  was  insensible  to  pain  until  a  short 
period  after  he  was  rescued.  The  conclusion  is 
fair,  that  in  this  kind  of  carnage  the  victim  feels 
less  (certainly  not  more)  pain  than  in  dying  a  nat¬ 
ural  death. 

Those  who  see  a  want  of  design  in  creation  by 
reason  of  pain  and  suffering,  do  not  take  into  ac¬ 
count  that  there  can  be  no  enjoyment  or  pleasure 
without  nervous  sensation,  and  that  necessarily 
involves  the  liability  to  suffer  pain.  Pursuing 
this  a  little  further,  it  may  be  said  that  we  can 
scarcely  form  an  idea  of  anything  without  its  op¬ 
posite,  that,  in  fact,  we  learn  about  everything, 
either  by  direct  contrast,  or  by  those  differences 
which  exist,  and  by  which  we  are  able  to  compare 
one  thing  with  another.  Suppose  the  thermome¬ 
ter  to  stand  ever  at  75°  Fahrenheit,  what  possible 
idea  could  we  form  of  heat  or  cold  \  Suppose  the 
sun  to  be  always  at  meridian,  unobscured  by  a 
cloud,  the  sensation  of  light  or  darkness  would 
never  be  felt.  Suppose  there  to  be  and  to  have  al¬ 
ways  been  but  one  uniform  color  throughout  the 
entire  realm  of  nature,  the  words  white,  red, 
black,  blue  and  green,  would  never  have  formed  a 
portion  of  human  speech.  Suppose  sound  limited 
to  one  unvarying  tone,  the  human  ear  would 
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never  be  charmed  by  music  nor  pained  by  discord. 
The  sense  of  beauty  would  be  wholly  wanting 
without  these  differences,  by  which  one  thing  can 
be  compared  with  another,  in  a  scale  ranging 
from  beauty  to  deformity. 

Without  liability  to  the  infliction  of  pain  in 
its  various  gradations  from  annoyances,  vexations 
and  discomforts  to  positive  suffering,  it  is  difficult 
to  see  how  the  mind  of  man  could  ever  be  roused  to 
any  effort  whatever.  Surely,  the  unchanging  and 
uniform  monotony  which  is  demanded  by  the  op¬ 
ponents  of  creative  design  would  have  resulted  in 
a  degree  of  mental  torpor  which  belongs  to  the  low¬ 
est  organism  known  to  zoological  science. 

An  impersonal  Deity, made  up  of  the  aggregate 
of  physical  phenomena,  and  destitute  of  intelli¬ 
gence  is  equivalent  to  regarding  Nature  as  God. 

Such  a  Deity  is  formless,  and  for  that  reason,  if 
none  other,  the  mind  can  form  no  definite  idea  of 
it.  Subjectively  we  reason  about  gravity,  force, 
beauty,  power,  benevolence  and  so  on ;  but  ob¬ 
jectively  we  can  only  know,  or  form  an  idea  of 
these  qualities  except  as  connected  with  some  dis¬ 
tinct  object  or  personality.  Gravitation  we  only 
know  as  it  belongs  to  ponderable  bodies  ;  force  is 
manifest  to  us  in  machinery,  vital  actions  &c., 
beauty  we  can  admire  as  we  see  it  in  the  human 
form,  paintings,  statuary  and  innumerable  other 
connections  ;  and  truth,  honor  and  benevolence 
are  only  manifested  to  us  as  personal  qualifica¬ 
tions. 

As  already  noted,  there  is  nothing  in  the  visible 
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universe  which  does  not  owe  its  existence  to  some 
adequate  cause,  or  chain  of  causes ;  and  the  rela¬ 
tion  of  causes  to  their  effects  are  so  uniformly 
regular  and  constant,  that  the  like  cause  is  always 
known  to  produce  the  iike  effect.  So  unchanging 
is  this  relatively,  that  it  forms  the  basis  of  most 
subjects  of  human  thought  and  of  human  actions 
as  well.  Upon  this  basis  is  built  up  the  various 
mechanical  devices,  showing  innumerable  evi¬ 
dences  of  design  which  can  be  traced  to  a  personal 
author.  The  bird  builds  its  nest,  and  each  one  its 
own  peculiar  nest,  of  which  the  design  is  obvious. 
So  the  spider  weaves  its  web,  and  the  bee  fashions 
its  honey  cells.  When  we  see  the  nest,  the  web, 
and  the  honey  comb,  we  know  them  to  be  the 
work,  in  each  case,  of  an  animal  having  a  personal 
identity. 

In  like  manner,  the  wonderful  and  varied  works 
of  man  are  at  once  traced  to  the  agency  of  individ¬ 
ual  men.  If,  then,  we  see  design  in  the  machinery 
of  the  material  universe,  it  is  a  fair  logical  deduc¬ 
tion  that  the  power  which  put  it  in  motion  had 
and  has  a  personal  identity. 

We  may,  I  think,  go  a  step  farther,  and  gain 
some  idea  of  the  grade  of  mind,  or  life,  from  the 
nature  and  extent  of  the  work.  Animal  architec¬ 
ture,  as  we  know,  is  confined  and  restricted  within 
well  defined  limits.  One  kind  of  bird  constructs 
one  kind  of  nest,  and  no  other  ;  nor  does  it  ever 
improve  upon  the  original  pattern.  But  in  man’s 
case  there  is  a  constant  improvement ;  nor  is  there 
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any  apparent  limit  to  his  capacity  to  build  on  the 
former  works  of  his  race. 

The  question  then  forces  itself  upon  the  mind  : 
Is  there  no  evidence  of  design  anywhere  in  crea¬ 
tion  except  that  exhibited  by  men  and  animals  ? 
Upon  this  point  the  reasoning  of  some  of  Darwin’s 
followers  is,  to  say  the  least,  somewhat  extraordi¬ 
nary.  The  watch  was  made  to  keep  time — that 
was  the  purpose  and  intent  of  the  one  who  made 
it — a  fact  beyond  dispute.  Well,  say  1,  the  eye 
was  made  to  see  with — at  any  rate  it  does  not 
appear  to  be  good  for  anything  else  ;  and  in  fact 
it  is  a  better  sight- seeing  machine  than  the  watch 
is  a  time-keeping  one.  But,  says  the  sceptic,  there 
is  no  personal  creator — therefore  the  eye  was  not 
originally  designed  for  that  purpose.  This  leads 
to  the  inference  that  the  eye  was  constituted,  or 
constructed  itself,  without  any  design  at  all— its 
sight-seeing  qualities  being  merely  an  accident. 

All  particles  of  matter  are  attracted  to  each 
other  with  such  persistent  force  that  the  earth  is 
kept  together  in  a  form  convenient  for  motion 
through  space,  and  sidereal  systems  are  maintain¬ 
ed  so  orderly,  permanent  and  vast  as  to  constitute 
a  standing  wonder.  Yet  upon  the  same  assump¬ 
tion,  it  is  all  without  design,  though  a  personal 
human  mind  originates  machinery  founded  upon 
the  same  relativity  with  design.  Surely  this  logic 
is  faulty.  Reasoning  from  a  relation  of  cause  to  its 
effect,  the  inference  is  just  as  fair  that  the  sidereal 
machinery  is  the  result  of  an  intelligent  purpose, 
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as  in  the  case  of  the  human  machine — the  latter, 
in  fact,  furnishing  the  basis  for  such  inference. 

When  we  are  able  to  connect  evidences  of  de¬ 
sign  with  a  personal  and  intelligent  author  visible 
to  us  within  the  sphere  of  nature,  we  may  ration¬ 
ally  draw  the  conclusion  that  similar  manifesta¬ 
tions  of  design  found  in  the  structure  of  organic 
forms,  or  in  the  movements  of  the  heavenly 
bodies,  furnish  proof  of  the  existence  of  an  intel¬ 
ligent  personal  power  above  nature,  and  there¬ 
fore  not  visible  to  the  natural  eye. 

The  works  of  man  require  the  exercise  of 
thought — and  there  can  neither  be  mind  or 
thought  without  personality.  A  man  constructs 
a  lamp  to  give  light  when  needed.  The  office 
of  the  sun  is  to  give  light  and  heat ;  and  it  is 
never  extinguished  or  burned  out,  like  the  hu¬ 
man  lamp.  The  conclusion  is  just  as  logical,  that 
the  sun  owes  its  creation  to  a  personal  creator, 
as  that  the  lamp  was  constructed  by  human  per¬ 
sonal  agency.  Experience  shows  that  the  greater 
the  work  the  greater  the  mind  which  produced 
it.  Therefore,  as  the  works  of  man  are  in  a  cer¬ 
tain  sense  infinitely  above  those  of  animals,  so  the 
human  is  infinitely  above  the  animal  mind.  Ap¬ 
ply  the  same  rule  to  the  created  universe,  and 
make  the  same  relative  comparison,  and  we  gain 
some  idea  of  a  personal  God,  with  a  mind  infi¬ 
nitely  above  the  human. 

Mr.  Robert  G.  Ingersoll,  whose  onset  upon 
those  of  the  Christian  faith  reminds  me  of  a  fierce 
charge  of  cavalry,  in  one  of  his  efforts  in  that  di- 
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rection  says :  “I  know  as  little  as  any  one  about 
the  plans  of  the  universe,  and  as  to  the  ‘design’ 
I  know  just  as  little.  It  will  not  do  to  say  that 
the  universe  was  designed,  and  therefore  there 
must  have  been  a  designor.  There  must  be 
proof  that  it  was  ‘designed.’”  (North  Am. 
Rev.,Yol.  183,  p.  479.)  Does  Mr.  Ingersoll  mean 
that  the  machinery  of  the  universe,  with  all  its 
clock-like  regularity  of  movements,  and  of  its 
uniform  obedience  to  the  laws  of  cause  and  effect, 
is  of  self-existence  or  the  offspring  of  chance  ? 
If  so,  it  would  be  quite  as  pertinent  to  ask  him  to 
prove  this  “plan”  of  existence  as  to  require  of 
his  adversary  proof  of  the  existence  of  a  designor. 
To  the  scientific  mind  there  is  inferential  proof  of 
design  in  the  construction  of  the  universe,  which 
in  strength  falls  so  little  below  the  evidences  of 
design  in  human  works  as  to  render  a  contrary 
inference  next  to  an  absurdity. 

One  of  the  fancied  achievements  of  modern 
science  is  the  total  demolition  of  the  doctrine  of 
Teleology  as  applied  to  the  created  universe.  Mr. 
Fiske,  by  an  accommodating  logic,  proves  it  is 
untrue  because  it  is  inconsistent  with  Darwin’s 
theory  of  evolution.  Mr.  Spencer  indulges,  with 
lively  badinage,  in  saying  that  if  a  watch  could 
reason  it  would  call  the  Deity  an  infinite  watch, 
as  the  man  calls  it  an  infinite  man.*  And  Huxley, 
in  a  similar  vein,  caps  the  climax  by  supposing 


*  The  inference  is  illogical.  If  the  watch  could  reason  it  would 
deify  man,  because  it  would  recognize  man  as  its  creator. 
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that  cats-were  designed  to  catcli  mice,  and  are 
therefore  perfect  mousing  apparatuses.  (7,303.)  But 
Haeckel,  in  a  more  sober  view,  finds  conclusive 
evidence  against  Teleology  in  the  existence  of 
rudimentary  organs.  He  says:  “If  a  man  and 
every  other  organism  had  been  designed  for  his 
life  purpose  from  the  beginning,  and  had  been 
called  into  existence  by  an  act  of  creation,  the 
existence  of  these  rudimentary  organs  ■would  be 
an  incomprehensible  enigma,  and  it  would  be  im¬ 
possible  to  understand  why  the  Creator  should 
have  laid  this  useless  burden  on  his  creatures  in 
this  life  journey,  so  arduous  at  the  best.’5  (2-439.) 
It  would  have  been  better  if  this  learned  profes¬ 
sor  had  cited  a  single  instance  of  a  burdensome 
rudimentary  organ.  Is  the  rudiment  of  the  mam¬ 
mae,  or  of  a  tail,  or  of  hair,  burdensome  to  a 
man — or  of  that  of  a  second  or  third  toe  to  a 
horse?  On  the  other  hand  the  power  of  the  or¬ 
ganism  to  adapt  itself  to  changing  conditions,  by 
which  many  of  these  organs  have  been  produced, 
would  tend  to  show  evidence  of  design. 

The  avowed  basis  on  which  the  argument  against 
teleology  rests,  is  the  assumption  that  organic 
life,  being  the  product  of  evolution,  contains  no 
evidence  of  design.  If  this  be  true,  it  follows  that 
the  force  or  process  by  which  evolution  is  effected 
is  without  design  ;  and  then  we  liaye  presented  to 
us  in  nature  this  singular  want  of  harmony,  to  wit : 
That  whereas  there  is  stronger  evidence  of  design 
in  the  mechanism  of  the  stellar  universe  than  in 
that  of  a  steam  engine,  yet  there  is  no  evidence  of 
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design  in  the  wonderful  mechanism  of  the  human 
body. 

The  underlying  difficulty  with  the  modern  scien¬ 
tific  theorist,  is  in  failing  to  have  any  conception 
of  that  power  which  puts  into  activity  all  the,  so- 
called,  forces  of  nature,  including  that  which  ef¬ 
fects  evolution.  The  truth  is  there  is  stronger 
evidence  of  design  in  the  evolution  of  organic 
structures  than  in  the  machine  constructed  by 
man,  because  the  animal,  within  certain  limits, 
has  a  power  of  adaptation  to  changing  circum¬ 
stances,  which  the  machine  has  not. 

It  is  difficult  to  see  how  the  belief  in  the  exist¬ 
ence  of  a  personal  Diety  could  have  obtained  a 
lodgment  in  the  mind  except  upon  the  basis  of  its 
truth.  The  belief  may  now  be  regarded  as  uni¬ 
versal,  save  with  those  men  of  science  who  have 
reasoned  themselves  into  disbelief.  If  nothing 
really  existed  beyond  or  above  the  sphere  of  na¬ 
ture,  including  the  reservoir  of  beatitudes  men¬ 
tioned  by  Averroes,  then  it  is  reasonable  to  sup¬ 
pose  our  ideas  would  be  limited  and  bounded  by 
it,  as  a  stream  never  rises  above  its  fountain  ;  and 
the  idea  of  a  personal  God  would  be  utterly  im¬ 
possible. 

It  is  true,  certain  savage  tribes  are  mentioned 
by  travellers  as  being  atheists,  and  destitute  of  any 
idea  of  religion  or  of  a  future  life.  Thus,  in  Sir 
John  Lubbock’s  “Origin  of  Civilization”  (158),  “it 
is  said  of  the  Australians  They  have  no  idea 

*  The  Australians  are  regarded  as  among  the  very  lowest  in  the 
human  scale. 


Question  of  a  First  Cause. 


219 


of  creation,  nor  do  they  use  prayers  ;  they  have 
no  religious  forms,  ceremonies  or  worship.  They 
do  not  believe  in  the  existence  of  a  Deity,  nor  is 
their  morality  in  any  way  connected  with  their 
religion,  if  it  can  be  so  called.” 

But  the  subsequent  patie'nt  investigation  of  mis¬ 
sionaries  has  shown  these  statements  to  be  wholly 
unreliable.  Thus,  Mr.  Tvlor  in  a  work  on  Primi- 
tive  Culture,  quotes  the  Rev.  W.  Ridley,  to  the 
effect  that  whenever  he  has  conversed  with  the 
aborigines,  he  found  them  to  have  quite  delinite 
traditions  concerning  supernatural  beings,  as 
Baime  whose  voice  they  hear  in  thunder  and 
who  made  all  things.” 

Another  missionary  (Stanbridge)  is  quoted  as 
asserting  that,  so  far  from  the  Australians  having 
no  religion,  they  declare  that  Jupiter,  whom  they 
call  “Fount  of  Day,”  “(Chinabong  Beary)  was  a 
chief  among  the  old  spirits,  that  ancient  race  who 
were  translated  to  heaven  before  man  came  on 
earth.”  (25-r-378).  In  relation  to  other  sav¬ 
age  tribes  Mr.  Tyler  says:  “The  statement 
that  the  Samoan  Islanders  had  no  religion  can¬ 
not  stand  in  the  face  of  the  elaborate  descrip¬ 
tion  by  the  Rev.  G.  Turner  of  the  Samoan  reli¬ 
gion  itself,  and  the  assertion  that  the  Tapinom- 
bas  of  Brazil  had  no  religion  is  not  to  be  re¬ 
ceived  without  some  more  positive  proof,  for  the 
religious  doctrines  and  practices  of  the  Tapir 
race  have  been  recorded  by  Lery,  DeLaet  and 
other  writers.”  (25-1-387). 
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It  is  now  discovered  that  feticliism  in  Africa  is 
something  very  distinct  from  the  real  religion  of 
the  Negro.  “There  is  ample  evidence  to  show 
that  the  same  tribes  who  are  represented  as  fetish 
worshipers,  believe  either  in  Gods,  or  in  a  su¬ 
preme  good  God,  the  creator  of  the  world,  and 
that  they  possess  in  their  dialects  particular 
names  for  him.”  (41-103-4).  So  the  Kaffirs  and 
the  Congo  races  (who  are  distinct  from  the  negro), 
are  represented  as  having  well  defined  languages, 
and  religious  ideas  of  great  sublimity.  (Id-66). 

Quatrefages,  in  chapter  34  of  his  very  interest¬ 
ing  work  entitled,  “The  Human  Species”  (pub¬ 
lished  1SS0),  conclusively  shows  from  the  latest  re¬ 
searches,  that  there  is  no  human  race  yet  found  des¬ 
titute  of  some  kind  of  religious  belief  in  a  Deity, 
or  in  a  life  after  physical  death.  And  he  ascribes 
much  of  the  misrepresentations  on  the  subject  to 
the  high  opinion  which  the  European  traveller  has 
of  himself,  and  his  intolerance  of  beliefs  differing 
from  his  own.  He  says  :  — 

“A  traveller  who  as  a  general  rule  speaks  the 
language  of  the  country  very  badly,  interrogates  a 
few  individuals  upon  the  delicate  question  of  the 
Deity,  future  life,  &c.,  and  his  interlocutors  not 
understanding,  make  a  few  signs  of  doubt  or 
denial,  which  have  no  reference  to  the  question 
asked.  The  European  in  his  turn  mistakes  the 
meaning.  Having  in  the  first  instance  merely 
regarded  them  as  beings  of  the  lowest  type,  inca¬ 
pable  of  any  conception  however  trifling,  he  con¬ 
cludes  without  hesitation  that  these  peoples  have 
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no  idea,  either  of  a  God,  or  of  another  life.”  (p. 

473). 

In  reference  to  faith  in  a  personal  Deity,  the 
scientific  mind  has  departed  from  former  land 
marks  to  a  greater  extent  in  this  than  in  any 
former  period;  and  from  its  minuteness  of  re¬ 
search  and  subtlety  of  reasoning,  has  presented 
grounds  for  scepticism  not  easily  overcome.  It 
is  gratifying,  therefore,  to  find  some  evidence  that 
the  tide  of  unbelief  is  beginning  to  ebb,  in  the 
following  conclusion  arrived  at  by  Prof.  Wm.  B. 
Carpenter:  “Asa  physiologist,  I  most  fully  rec¬ 
ognize  the  fact  that  the  physical  force  exerted 
by  the  body  of  man  is  not  generated  de  novo  by 
his  will,  but  is  derived  from  the  oxidation  of 
the  constituents  of  his  food,  holding  equally 
certain,  because  the  fact  is  capable  of  verifica¬ 
tion.  by  every  one  as  often  as  he  chooses  to  make 
the  experiment,  that  on  the  performance  of  every 
volitional  movement,  physical  force  is  put,  di¬ 
rected  by  the  individualities  or  ego.  I  deem  it 
just  as  absurd  and  illogical  to  affirm  that  there 
is  no  place  for  God  in  nature,  originating,  di¬ 
recting  and  controlling  its  forces  by  his  will,  as 
it  would  be  to  assert  that  there  is  no  place  in 
man’s  body  for  his  conscious  soul.”  (l-vi-625). 
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CHAPTER  X. 


The  order  of  Creation ,  from  the  lowest  form  to  Man. 

The  order  of  the  creation  of  animal  life  upon 
the  earth  has  almost  uniformly  been  from  rudi¬ 
mentary  and  imperfect  forms,  in  regular  succes¬ 
sion,  to  those  which  have  been  more  and  more 
perfect — perhaps  it  would  be  more  correct  to  say 
— from  generalized  to  specialized  types. 

There  are  indeed  cases,  or  supposed  cases  of  ret¬ 
rograde  metamorphism,  in  which  some  animals  at 
birth  show  resemblances  to  a  somewhat  higher 
grade  than  at  its  adult  state  ;  but  these  (alluded 
to  hereafter)  do  not  essentially  conflict  with  the 
general  rule. 

We  do  not  precisely  know  what  was  the  ele¬ 
mentary  appearance  of  the  sun  ;  but  we  know 
enough  reasonably  to  infer  that  it  was  an  immense 
nebula  of  lire,  which  by  rapid  motion  has  thrown 
off  successively  the  planets.  In  what  way  the 
planets  were  thrown  off  is  of  course  matter  of 
speculation  ;  but  we  may  suppose  them  to  have 
been  in  the  form  of  rings,  which,  as  a  general  rule, 
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being  of  irregular  shape,  broke  up  and  ran  to¬ 
gether  into  globes.  That  such  was  tlie  case  re¬ 
ceives  confirmation  in  the  facts  that  their  axial 
and  orbital  motions  are  alike  in  direction.  The 
earth  gradually  cooling  and  condensing,  became 
finally  fit  for  the  reception  of  life;  and  what  is 
true  of  the  earth,  we  have  every  reason  to  believe 
is  the  case  with  all  the  planets  of  this,  and  of  every 
other  solar  system. 

The  history  of  creation,  as  written  in  the  rocks, 
gives  us  the  successive  order  of  the  introduction 
of  all  such  animals  as  are  capable  of  being  fossil¬ 
ized.  This  history  commences  in  the  Lauren- 
tian,  a  formation  of  immense  thickness  underly¬ 
ing  the  Cambrian,  and  shows  a  progress  of  life 
from  the  lowest  to  the  highest  forms. 

According  to  Principal  DawTson  the  lowest 
known  fossilized  evidence  of  life  is  the  Eozoon 
Canadense ,  discovered  by  him  in  the  Lower 
Laurentian  (Canada),  and  so  named  by  him  from 
its  possible  connection  with  the  dawn  of  life 
(27-23).  It  could  thus  be  preserved,  for  the  reason 
that  it  was  able  to  cover  its  gelatinous  body  with 
a  thick  crust  of  carbonate  of  lime.  But  the  very 
dawn  of  animal  life  must  have  been  manifested 
long  prior  to  the  Eozoon,  in  the  lowest  of  the  Pro¬ 
tozoa,  which  could  not  leave  their  impress  upon 
the  rocks.  Probably  the  very  first  appearance 
of  life  was  in  the  vegetable  Eiaiomacce,  still  per¬ 
petuated  at  the  bottom  of  the  seas.  The  re¬ 
mains  of  this  primitive  vegetation,  together  with 
the  Protozoan  animals  which  subsisted  upon  it, 
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may  well  be  supposed  to  enter  into  the  formation 
of  the  Laurentian  limestone  beds. 

The  Upper  Laurentian,  so  far  as  known,  contains 
no  remains  of  organic  life,  though  it  must  have, 
existed  and  advanced  during  the  deposition  of 
those  immense  beds. 

The  Cambrian  (or  Primordial  as  heretofore  de¬ 
signated)  immediately  overlies  the  Laurentian,  and 
is  a  series  of  sandstones,  limestones,  slates,  &c. 
In  those  beds  are  found  the  evidences  of  a  contin¬ 
uous  creation  of  low  forms  of  life  in  the  Protozoa, 
and  in  the  great  types  below  the  vertebrate. 
The  Articulates  are  represented  by  hundreds  of 
species  including  Trilobites  and  sea  worms. 
Among  the  Molluscs,  Brachiopods  appear  in 
great  abundance  in  the  Lingula  Slates,  and  are 
the  only  evidences  of  Mollusc  life  in  that  pe¬ 
riod,  except  some  species  of  Lamellibranchs, 
Pteropods  and  Cephalopods,  found  in  the  Upper 
Cambrian.  A  few  species  of  star  lishes  represent 
the  Radiates.  Some  Fncoids — the  impression  of 
fuci — a  class  of  low  sea  plants,  are  found  in  the 
Skiddaw  Slates. 

To  the  Cambrian  succeeds  the  Silurian  foma- 
tion  in  beds  of  great  thickness,  divided  into  upper 
and  lower. 

In  the  Lower  Silurian  among  the  Radiates  is  the 
commencement  of  Polyp  life,  whose  swarming 
millions  subsequently  built  1123  the  vast  coral 
reefs,  which  have  excited  so  much  wonder  and 
admiration.  Graptolites  also  appear  in  great 
abundance — also  the  Cystidea,  a  low  crinoidal 
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form  with  tentacula,  being  introductory,  in  order 
of  time,  to  the  true  Cri noidea — resembling  star 
fishes  at  the  end  of  a  flexible  stalk  with  numerous 
tentacles.  The  additions  to  the  Molluscs  are  Bry- 
ozoans,  the  Nautilus,  and  several -species  of  Orth- 
ocera,  one  of  which  had  a  shell  from  12  to  15  feet 
in  length,  and  took  the  lead  of  the  Trilobite  as  the 
most  important  animal  of  the  period. 

In  the  Upper  Silurian  there  is  a  continuation  of 
the  same  groups  among  the  invertebrates,  with 
some  changes  and  additions,  in  which  appear  a 
number  of  Crustaceans.  But  what  peculiarly 
distinguishes  this  formation  is  the  appearance 
near  its  close  of  the  first  introduction  to  verte¬ 
brate  life.  According  to  Prof.  Dana— “They  are 
fishes,  and  have  been  found  in  the  Ludlow  beds  of 
Great  Britain.  There  are  teeth,  scales  and  other 
relics,  chiefly  of  the  shark-like  species”  (28-98). 
Principal  Dawson  says — “They  appear  to  have 
had  cartilaginous  skeletons,  and  in  this  and  their 
shagreen-like  skin  and  strong  bony  spines,  and 
trenchant  teeth,  to  have  much  resembled  our  mod¬ 
ern  sharks,  or  rather  the  dog  fishes,  for  they  were 
of  small  size.  One  genus — Pteraspis — apparently 
the  oldest  of  the  whole,  belongs,  however,  to  a  tribe 
of  mailed  fishes  allied  to  some  of  those  of  the  old 
red  sandstone”  (27-74). 

It  is  not,  however,  safe  to  assume  that  because 
the  remains  of  these  incipient  sharks  or  dogfishes 
are  found  in  the  upper  Silurian,  they  are  therefore 
the  beginning  of  vertebrate  existence.  The  lowest 
known  form  of  vertebrate  life  is  the  Amphioxus 


226  A  New  Theory  of  the  Origin  of  Species. 

lanceolatus  of  the  modern  seas — an  animal  having 
a  spinal  cord,  but  no  differentiated  brain.  The 
next  above  are  the  Hag  fishes  &  Lampreys,  which 
have  brains.  These  animals,  like  the  Rhizopod, 
are  not  capable  of  fossilization — yet  from  the  uni¬ 
form  succession  from  lower  to  higher  forms,  it  is 
fairly  to  be  inferred  that  they  both  existed  prior  to 
the  Pteraspis,  or  shark. 

Looking  back  at  the  close  of  the  Silurian,  it  will 
be  seen  that  life  commenced  in  a  formation  below 
that  which  has  heretofore  been  regarded  as  the 
Primordial,  and  in  an  organism  scarcely  removed 
from  the  inorganic,  a  mere  drop  of  shapeless  jelly — 
and  advanced  from  thence  in  different  types  to  the 
dawn  of  vertebrate  life  in  the  upper  Silurian.  Du¬ 
ring  this  process,  and  rising  from  lower  to  higher, 
more  than  10,000  species  of  animals  are  estimated 
to  have  appeared.  Land  also  must  have  been  up- 
lieaved,  inasmuch  as  in  the  Oriskany  beds  are 
found  the  remains  of  terrestrial  species  of  plants 
related  to  the  Lycopods  or  Ground  Pines. 

Prior  to  the  Amphioxus,  or  of  the  shark-like 
Pteraspis,  the  only  animal  existences  were  the  mis¬ 
cellaneous  Protozoa,  and  the  three  great  types — 
Radiates,  Molluscs  and  Articulates. 

The  next  great  geologic  age  is  the  Devonian, 
which  includes  the  celebrated  Old  Red  Sandstones 
of  Great  Britain.  In  the  United  States  it  appears 
in  the  Hamilton,  Chemung,  and  Catskill  groups. 
In  this  age  large  numbers  of  old  species  drop  out, 
giving  place  to  more  advanced  ones.  Its  distin¬ 
guishing  features  are  an  extensive  increase  of  land 
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developments,  and  a  great  abundance  of  corralines, 
fishes,  forest  trees  and  some  species  of  insects.  The 
fishes  were  sharks,  Ganoids  and  Placoderms.  The 
two  first  were  highly  predaceous  and  checked  over¬ 
production  in  more  peaceable  animals. 

One  genus  of  Ganoids  ( HoloptycTi ius)  appearing 
at  the  close  of  the  era  and  passing  into  the  next, 
had  several  characteristics  approaching  reptile 
life — -such  as  a  lung-like  structure  of  the  air  blad¬ 
der — and  hence  may  be  regarded  as  the  medium 
of  introduction  to  the  Amphibia  and  Reptilia. 

A  new  type  of  Cephalopods  is  found  in  the  mid¬ 
dle  Devonian.  Among  the  Articulates,  the  Trilo- 
bite  disappears  and  gives  place  to  the  Eurypterid, 
a  monster  crustacean  some  six  feet  long,  thus  des¬ 
cribed  by  Dawson : 

“  Its  antennae  were,  unlike  the  harmless  feelers 
of  modern  Crustacea,  armed  with  powerful  claws. 
Two  great  eyes  stood  in  front  of  the  head,  and  two 
smaller  ones  on  the  top.  It  had  four  pairs  of  great 
serrated  jaws,  the  largest  as  wide  as  a  man’s  hand. 
At  the  side  were  a  pair  of  powerful  paddles,  capa¬ 
ble  of  urging  it  swiftly  through  the  water  as 
it  found  its  prey,  and  attacked  by  a  predaceous 
fish,  it  could  strike  the  water  with  its  broad  tail, 
terminated  by  a  great  telson  and  retreat  back¬ 
ward  with  the  rapidity  of  an  arrow.”  (27-94.) 

In  plant  life  the  conspicuous  features  were  for¬ 
ests  upon  the  low  marshy  grounds  of  cryptogam- 
ous  or  flowerless  plants.  Among  these  were  Ly- 
copods  of  the  size  of  forest  trees,  now  only  four  or 
five  feet  high,  and  having  leaves  like  the  spruce 
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or  cedar.  There  were  also  Calamites,  or  tree 
rushes,  twenty  feet  or  more  hig'h  and  six  inches  in 
diameter,  now  extinct.  Among  the  flowerless 
plants  there  were  Conifers,  related  to  the  common 
pine  and  spruce. 

To  the  Devonian  succeeded  the  Carboniferous, 
a  remarkable  era  in  the  history  of  creation,  in 
which  are  found  stored  in  the  bowels  of  the  earth 
those  vast  collections  of  coal  and  mineral  oil,  to 
serve  the  purposes  and  advance  the  civilization  of 
man  in  after  ages.  It  is  divided  by  geologists  into 
sub-carboniferous  and  carboniferous  proper,  the 
latter  of  which  contain  the  coal  deposits.  It  is 
proved  beyond  a  doubt,  that  the  coal  beds  have 
been  produced  by  the  carbonization  of  vast  accu¬ 
mulations  of  the  rank,  marshy  vegetation  of  the 
period,  somewhat  after  the  manner  of  the  forma¬ 
tion  of  peat.  The  earth  at  this  period  seems  to 
have  been  a  vast  forcing  bed  watered  b}^  almost 
continuous  rains,  by  which  plants,  now  dwarfed 
to  a  few  feet  high,  were  stimulated  to  a  growth  of 
forest  trees.  The  distinctions  of  climate  must  have 
been  wanting;  and  the  fauna  and  flora  of  the 
poles  probably  rivalled  those  of  the  tropics. 

Animal  life  in  this  era  followed  the  prevailing 
law  of  the  decline  of  the  old,  and  the  introduction 
of  new,  more  numerous  and  more  advanced  spe¬ 
cies.  Of  the  articulates  among  insects  appeared 
may  and  shad  flies  of  gigantic  size,  some  species 
measuring  seven  inches  long  in  expanse  of  wing. 
There  were  also  locusts  and  cockroaches — beetles 
of  the  Curculio  family,  so  troublesome  to  the 
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modern  horticulturist,  and  Millipedes  resembling 
worms,  but  more  nearly  allied  to  insects.  There 
were  also  spiders,  centipedes  and  scorpions.  Of 
the  Molluscs,  two  species  of  land  snails  appeared, 
and  there  was  an  increase  of  Brachiopods  and 
Bryozoans. 

But  the  most  marked  feature  of  animal  life  in 
this  age  was  the  introduction  of  Saurian  reptiles 
among  vertebrates.  According  to  Dawson  these 
reptiles  bridge  over  the  spaces  between  iishes  and 
birds.  UI  am  sure,”  he  says,  u  that  there  were 
animals  in  those  days  which  were  Batracliians  in 
some  points  and  true  reptiles  in  others,  while  there 
are  some  of  them  in  regard  to  which  it  is  quite 
uncertain  whether  they  are  nearer  to  the  one  group 
or  the  other  (27-144).” 

The  most  fish-like  were  the  ArChegosaurus  found 
at  Saarbruck.  Their  large  heads,  short  necks, 
supports  for  permanent  gills,  feeble  limbs,  and 
long  tails  for  swimming,  show  that  they  were 
aquatic  creatures,  presenting  many  points  of  re¬ 
semblance  to  the  Ganoid  fishes  with  which  they 
must  have  associated  ;  still  they  were  higher  than 
these,  in  possessing  lungs  and  true  teeth,  though 
perhaps  better  adapted  for  swimming  than  even  for 
creeping  (27-145).”  From  these  is  a  divergence  to 
gigantic  Saurians,  ending  finally  on  the  one  hand 
in  the  modern  crocodile,  and  on  the  other  in  a 
small,  delicate  lizard- like  species,  living  on  land 
and  feeding  on  insects. 

Of  the  Saurian  class  are  the  Baphetes  and  Eosau- 
rus  of  the  Nova  Scotia  coal  fields,  and  the  Anthra- 
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cosaurus  of  that  of  Scotland,  and  the  Protosaurus 
of  the  Permian.  Of  the  lizard  is  the  Hylonomus, 
from  hollow  fossil  trees  of  Nova  Scotia,  imagined 
by  Dawson  to  be  “  a  little  animal  six  or  seven 
inches  long,  with  small  head,  blit  with  a  raised 
forehead,  giving  it  an  aspect  of  some  intelligence 
(27-148).”' 

Geologists  have  generally  divided  geologic  time 
into  four  great  eras  :  1.  Archaean  (beginning). 

2.  Paleozoic  (ancient  life).  8.  Mesozoic  (middle 
life)  ;  and  Cenozoic  (recent  life).  The  Laurentian 
beds  were  deposited  in  Archaean  time  (the  Eozoic 
of  Dawson).  The  Silurian  (including  the  Cam¬ 
brian),  Devonian  and  Carboniferous,  completed 
Paleozoic  time. 

Mesozoic  time  is  divided  into  the  Triassic,  Ju¬ 
rassic  and  Cretaceous  periods.  In  the  Triassic 
and  Jurassic  there  was  not  much  change  in  plant 
life.  There  were  no  forests  of  Lepidodendrids  and 
Sigillarias  as  in  the  Carboniferous — though  there 
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were  numerous  Perns,  Catamites  and  Conifers. 
But  during  these  periods  Cycads,  a  species  of 
plants  partaking  of  the  character  of  Ferns,  Coni¬ 
fers  and  Palms,  became  prominent. 

In  Mesozoic  time  the  sub-kingdom  of  verte¬ 
brates  was  represented  in  all  its  classes  of  fishes, 
birds  and  mammals.  The  fishes  were  still  chiefly 
Ganoids  and  Selachians.  The  Reptilia  were  more 
fully  developed  than  any  other  form  of  animal  life. 
The  Labirynthodont  succeeded  theArchegosaurus 
minor  of  the  Carboniferous,  and  was  a  frog-like 
amphibian  of  great  dimensions,  having  a  skull 
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two  feet  in  length,  teeth  three  inches  long  and 
body  covered  with  scales,  and  seems  to  be  a  tran¬ 
sition  type  between  the  fish-like  batrachians,  liz- 
zards  and  crocodiles. 

The  Enaliosaurs  (swimming  reptiles)  were  the 
first  true  reptiles,  and  more  than  fifty  species 
have  been  found  in  the  Jurassic  division  of  Mes- 
osoic  time.  The  most  common  of  their  class  were  Ich- 
thyosaurus  and  Plesiosaurus,  both  animals  of  ex¬ 
traordinary  size,  measuring  from  twenty  to  thirty 
feet  in  length,  though  differing  from  each  other 
very  much  in  detail.  The  Ichthyosaurus  is  found 
in  the  Lias,  the  lowest  of  the  Jurassic  deposit.  It 
had  enormous  eyes,  rivalling  in  size  the  ordinary 
dining  plate,  a  short  neck,  large  head  and  long 
powerful  jaws  armed  with  strong  teeth,  and  must 
have  possessed  a  capacity  for  destruction  be¬ 
yond  that  of  any  other  predaceous  animal. 

The  Plesiosaurus  resembled  its  congener  in  the 
structure  of  the  back  bone,  limbs  and  tail  ;  but  it 
evidently  foreshadowed  the  serpent  in  its  long, 
flexible  neck  and  small  flat  head.  “In  compar¬ 
ing  the  two  (says  Agassiz)  it  may  be  said  that  as 
a  whole  the  Ichthyosaurus,  though  belonging  by 
its  structure  to  the  class  of  reptiles,  has  a  closer 
resemblance  to  the  Ashes,  while  the  Plesiosaurus 
is  more  decidedly  reptilian  in  character’ 
(35-217.)  The  Pliosaur,  a  relative  of  the  Plesio¬ 
saurus,  is  thus  described  by  Lawson—  “The  head  in 
some  of  the  species  was  eight  feet  in  length,  arm¬ 
ed  with  conical  teeth  a  foot  long.  The  neck  was 
not  only  long,  but  massive  and  powerful,  the  pad- 
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dies,  four  in  number,  were  six  or  seven  feet  in 
length,  and  must  have  urged  the  vast  bulk  of  the 
animal,  perhaps  forty  feet  in  extent,  through  the 
water  with  prodigious  speed”  (27-215). 

The  Dinosauria,  found  in  the  Wealden  beds, 
were  an  advance  group  of  the  Saurian  family, 
and  appear  to  initiate  the  diverging  line  between 
mammals  and  birds.  Some  of  the  species  were  of 
gigantic  size  and  others  comparatively  small — 
some  herbivorous,  others  carnivorous.  One  spe¬ 
cies,  the  Iguanodon,  a  gigantic  biped,  was  “twen¬ 
ty  feet  or  more  in  height,  with  enormous  legs, 
shaped  like  those  of  an  ostrich,  but  of  elephan¬ 
tine  thickness.  It  strides  along,  not  by  leaps, 
like  a  kangaroo,  but  with  slow  and  stately  tread, 
occasionally  resting  and  supporting  itself  on  the 
tripod  formed  by  its  hind  limbs  and  a  huge  tail 
like  the  inverted  trunk  of  a  tree”  (27-202).  Its 
feet  were  three-toed,  like  birds,  and  it  is  suppos¬ 
ed  to  have  grazed  on  trees  along  the  borders  of 
marshes,  estuaries  and  streams.* 

Another  species,  the  Megalosaurus,  was  a  car¬ 
nivorous  animal,  found  in  the  latter  part  of  the 
Jurassic  and  of  a  size  fully  equal  to  that  of  the 
Iguanodon.  This  huge  beast  appears  to  have  a 
compound  of  bird  and  mammal — bird  in  the  struc¬ 
ture  of  its  limbs  and  pelvis — mammal  in  its  circu¬ 
lation  and  respiration  ;  audits  general  habits  are 


*  — This  monster  is  cast  into  the  shade  by  Prof.  Marsh  by 
the  discovery  in  Colorado  of  the  Atlantosaurus,  a  land  animal  of  over 
6o  feet  in  length  and  30  feet  in  height. 
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supposed  to  have  been  similar  to  those  of  the 
Kangaroo. 

Another  advance  bird- wise  was  the  bat-like 
Pterodactyl  of  the  Jurassic,  a  flying  reptile.  It 
resembled  a  bird  in  its  hollow  bones,  circulation 
and  general  form  adapted  for  flying  ;  but  it  had 
no  feathers,  its  wings  were  something  like  those 
of  the  bat,  and  its  mouth  was  full  of  teeth.  rTo 
a  certain  extent  it  bridges  over  the  space  between 
reptiles  and  birds. 

The  next  step  in  the  same  direction  is  the  Ar¬ 
chaeopteryx,  a  genuine  bird,  found  in  the  quar¬ 
ries  of  Solenhofen  (Jurassic).  It  has  feathers, 
and  the  expanse  of  the  wing  was  made  by  long 
quill  feathers,  instead  of  an  expanded  membrane. 
But  at  the  same  time  it  showed  its  reptilian  de¬ 
scent  by  its  long  vertebrated  tail  and  finger-like 
claws  on  the  fore  limb  or  wing,  like  those  of  the 
Pterodactyl.  In  fine,  the  one  may  be  said  to 
have  been  three  parts  reptile  and  one  bird,  while 
the  other  was  three  parts  bird  and  one  reptile. 

In  the  same  connection  may  be  mentioned  the 
Rhynchosaurus  of  the  Trias,  having  the  body  of  a 
reptile  and  the  beak  and  feet  of  a  bird  ;  and  this 
animal,  it  is  believed,  preceded  certain  sjjecies  of 
the  ostrich  tribe,  of  which  a  living  species — the 
Apteryx — is  found  in  Australia.  This  last  has 
imperfectly  developed  wings,  a  diaphragm,  and 
feathers  somewhat  resembling  hair. 

There  are  strong  grounds  for  believing  that  the 
diverging  lines  from  the  reptilia  to  birds  and  to 
mammalia  start  in  the  Monotr emata ,  composed  of 
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two  genera,  Echidna  and  Ornithorhynchus ,  of 
which  the  common  peculiarities  are,  a  kind  of 
clavicle  common  to  both  shoulders,  placed  in 
front  of  the  ordinary  clavicle,  and  analogous  to 
furcula  among  birds,  five  claws  on  each  foot,  the 
male  having  a  spur  on  the  hind  legs  resembling 
that  of  a  cock,  and  a  single  external  opening  for 
the  alimentary  canal  and  the  genito-urinary 
organs.  With  these  bird-like  peculiarities  are 
united  a  quadrupedal  form — lungs  freely  sus¬ 
pended — a  diaphragm — rudiments  of  teeth — and 
a  general  agreement  of  the  skeleton  with  that 
of  other  mammiferous  animals.  The  Ornithor- 
hynclius  has  a  broad  flat  beak  like  that  of  a  duck, 
with  molar  teeth  in  the  gums  on  each  side  of  both 
jaws  ;  the  posterior  toes  are  united  as  far  as  the 
nails  and  the  body  covered  with  hair,  (l-xn-76.) 

Darwin  says:  ‘ ‘The  Monotremala  have  the 
proper  milk-secreting  glands  with  orifices,  but  no 
nipples,  and  as  these  animals  stand  at  the  very 
base  of  the  mammalian  series,  it  is  probable  that 
the  progenitors  of  the  class  possessed  in  like 
manner  the  milk-secreting  glands  but  no  nip¬ 
ples.5'  (9-1-200.)  It  is  highly  probable,  there¬ 
fore,  that  the  early  progenitors  of  these  animals 
existed  immediately  prior  to  the  marsupials.* 

Over  thirty- three  species  of  a  low  grade  of  mar¬ 
supials  have  been  found,  all  closely  allied  to  mod¬ 
ern  ones  in  Australia,  and  some  of  them  are  not 
so  low  as  the  Ornithorhynchus  and  Echidna. 

Prof.  Dana,  in  his  Text  Book,  says:  “  As  mar¬ 
supials  are  semi-oviparous  mammals,  and  there- 
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fore  are  the  intermediate  between  ordinary  mam¬ 
mals  and  the  inferior  and  oviparous  vertebrates, 
it  follows  that  both  the  birds  and  mammals  of  the 
Mesozoic  were  in  part,  at  least,  comprehensive  or 
intermediate  types,  and  partook  of  reptilian  fea¬ 
tures  in  the  Reptilian  age.”  (28-180.) 

The  first  geologic  evidence  of  mammalian  exist¬ 
ence  is  the  genus  Microlestes,  found  in  the  red 
sandstone  of  the  Trias  in  England — a  small  insect¬ 
ivorous  quadruped  resembling  the  Myrmecobius 
of  Australia.  In  the  Lias  next  above  is  the 
Dromatlierium ,  approaching  still  nearer  Myrme¬ 
cobius.  The  Phascolotherium,  found  in  the  lower 
Oolite,  resembles  the  Opossum.  The  lower  jaw 
of  the  Stereo r/nathus  w7as  found  in  the  same  for- 
mation,  and  Prof.  Owen,  after  a  very  critical  ex¬ 
amination,  says:  “We  can  only  infer  it  to  be 
more  probable  that  the  fossil  wTas  a  herbivore  than, 
an  insectivore,  or  a  mixed-feeding  carnivore.” 
Yet  he  concludes  it  certain  that  it  was  not 
hoofed  (Encyclopedia  Britt.,  Yol.  17,  p.  15,  8th 
Ed.)  If  so,  it  would  appear  to  be  an  introduction 
to  the  mammalia. 

Further  up  in  the  Oolite  series  are  the  remains 
of  extinct  species  of  mole  ;  also  the  genus  Plagi- 
aulax ,  a  carnivorous  marsupial.  These  marsu¬ 
pials,  now  represented  by  the  kangaroo  and 
opossum,  it  thus  appears,  occupy  an  important 
and  interesting  position  in  the  creation  of  animals. 
“  The  name  marsupialia  is  derived  from  the  }:>res- 
ence  of  a  large  Marsupium,  or  pouch,  fixed  on  the 
abdomen,  in  which  the  foetus  is  placed  after  a 
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very  short  period  of  uterine  gestation,  and  remains 
suspended  by  its  mouth  until  sufficiently  matured 
to  come  forth  to  the  external  air.  The  discovery 
of  animals  of  this  kind,  both  in  the  secondary  and 
tertiary  formations,  shows  that  the  marsupial  or¬ 
der,  so  far  from  being  of  more  recent  introduction 
•  than  other  orders  of  mammalia,  is  in  reality  the 
first  and  most  ancient  condition  under  which 
animals  of  this  class  appeared  upon  our  planet ; 
as  far  as  we  know,  it  was  their  only  form  during 
the  secondary  period ;  it  was  coexistent  with 
many  other  orders  in  the  early  part  of  the  tertiary 
period.”  (34-1-64). 

In  respect  to  the  maternal  and  foetal  peculiar¬ 
ities  of  these  animals,  Prof.  Owen  regards  them 
as  owine;  to  the  inferiority  of  the  brain  and  ner- 
vous  system  in  comparison  with  the  fuller  devel¬ 
opment  of  the  higher  order  of  mammalia  ;  the 
more  simple  form  and  inferior  conditions  of  the 
brain  in  the  marsupial  being  attended  with  lower 
intelligence  and  less  perfect  condition  of  the 
organ  of  voice. 

“  As  this  inferior  condition  of  living  Marsupi- 
alia  shows  this  order  to  hold  an  intermediate 
place  between  viviparous  and  oviparous  animals, 
forming,  as  it  were,  a  link  between  mammalia  and 
reptiles,  the  analogies  afforded  by  the  occurrence 
of  the  more  simple  forms  of  other  classes  of 
animals  to  the  earlier  geological  deposits,  would 
lead  us  to  expect  also  that  the  first  form  of 
mammalia  would  have  been  marsupial.”  (34-1-65, 
note.) 
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Darwin  says  :  “  The  marsupials  stand  in  many 

important  characters  below  the  placental  mam¬ 
mals  They  appeared  at  an  earlier  geological 
period,  and  their  range  was  formerly  much  more 
extensive  than  what  it  is  now.  Hence  the  Pla- 
centata  are  generally  supposed  to  have  been  de¬ 
rived  from  the  Implacentata  or  marsupials  ;  not, 
however,  from  forms  closely  like  the  existing 
marsupials,  but  from  their  early  progenitors.’5 
(9-1-194.) 

The  Cretaceous  or  chalk  formation  makes  up 
the  closing  period  of  Mesozoic  time.  These  beds 
are  supposed  to  be  formed  by  the  shells  of  Rhizo- 
pods,  the  simplest  of  Protozoan  animals,  with 
sponges,  and  “  the  minute  cell- walls  of  the  minute 
one-celled  plants  called  Diatoms.55  This,  by 
means  of  the  modern  system  of  deep  sea  dredg- 
,  ing,  and  the  aid  of  the  microscope,  is  discovered 
to  be  the  process  now  going  on  at  the  bottom  of 
the  ocean.  In  other  words,  we  are  now  living  in  a 
Cretaceous  period  ;  and  it  proves  that  the  same 
Protozoan  forms  existed  in  both  periods.  Natural 
selection  does  not  appear  to  have  had  any  effect 
either  on  Phizopods  or  Diatoms. 

I11  this  closing  period  of  Mesozoic  time  there 
was  an  advance  in  plant  life  to  oak,  beech,  maple, 
poplar,  and  some  other  Angiosperms ;  and  to 
palms  among  Endogens.  The  Cycads,  neverthe¬ 
less,  continued  to  be  the  characteristic  plant. 
Animal  life  advanced  to  the  osseous  among  fishes 
allied  to  the  modern  perch,  salmon,  pickerel,  &c. 
The  Mosasaurs — great  snake-like  reptiles — from  15 
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to  75  feet  long,  and  holding  an  intermediate  place 
between  the  Monitor  and  Iguana,  were  added  to 
the  Saurian  group. 

Crocodiles  among  the  more  modern  kind  of  rep¬ 
tiles,  appeared  in  many  species  both  in  Europe  and 
America,  of  which  one  found  in  Kanses  is  described 
by  Cope  as  fifteen  feet  broad,  between  the  tips  of 
the  extended  flippers.  Turtles  also  were  found, 
such  as  the  ordinary  fresh  water,  snapping  and  soft- 
shelled. 

The  birds  of  the  American  Cretaceous  included 
Divers,  Waders  and  two  which  had  pointed 
teeth  like  a  reptile,  and  probably,  as  Marsh,  the 
discoverer,  suggests,  a  long  tail,  like  the  Archaeop¬ 
teryx  (28-178).  Of  these  birds,  Prof.  Marsh  makes 
a  sub-class,  which  he  names  Oclontorniilies.  The 
IcMhyornis ,  of  this  sub-class,  had  biconcave 
vertebrae,  with  well  developed  and  numerous  teeth 
in  both  jaws,  planted  in  distinct  sockets.  This 
bird  was  about  the  size  of  a  pigeon — was  carniv¬ 
orous — and  probably  aquatic.  The  Iclitliyornis 
celer  was  about  the  same  size,  had  biconcave 
vertebrae,  and  probably  teeth.  These  with  the 
Archaeopteryx  go  far  to  break  down  the  old  dis¬ 
tinction  between  birds  and  reptiles  (30-12). 

It  may  thus  be  generally  observed,  that  Meso¬ 
zoic  time  was  eminently  the  age  of  reptiles.  Not 
only  did  the  reptilia  proper  develope  and  expand 
in  huge  proportions,  but  almost  every  divergence 
towards  birds  and  mammals  partook  of  a  repti¬ 
lian  character. 

The  era  was  noted  too,  for  the  commencement 
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of  those  families  of  animals  and  plants,  which 
characterized  Cenozoic  time,  such  as  the  oak,  ma¬ 
ple,  apple,  &c.,  among  plants,  and  Crocodiles, 
osseous  fishes  and  mammals.  At  the  same  time 
the  closing  period  witnessed  a  wide  extermination 
of  species.  “  Besides  the  destruction  of  species, 
there  was  the  final  extinction  of  several  families 
and  tribes.  The  great  family  of  Ammonites,  and 
many  others  of  Mollusks — all  the  genera  of  rep¬ 
tiles  excepting  crocodiles  and  others  in  all  depart¬ 
ments  of  life  came  to  their  end  at  the  close  of  the 
Cretaceous  or  soon  after.”  (28-200). 

In  the  Tertiary  age — made  up  of  the  Eocene,  Mi¬ 
ocene,  and  Pliocene  formations — a  great  advance 
was  made  towards  the  modern  forms  of  life. 
Among  plants  Angiosperms  became  prevalent ; 
and  the  leaves  of  the  oak,  poplar,  maple,  hickory, 
dogwood,  mulberry,  magnolia,  &c.,  are  found  in 
the  European  and  American  strata. 

Among  invertebrates  there  is  a  marked  approach 
to  modern  species,  including  the  familiar  oyster 
and  clam.  Among  the  reptilia,  the  first  of  the 
snakes  are  found  in  the  Eocene.  The  birds  lose 
their  reptilian  features,  and  are  related  to  the 
modern  pelican,  waders,  pheasants,  percliers,  vul¬ 
tures,  owls,  wood-peckers,  &c.  Bats  take  the 
place  of  the  Pteroctactyls,  and  the  ostrich  makes 
its  first  appearance  in  the  Miocene. 

The  age  was  most  remarkable  for  its  mammalia, 
of  which  the  herbivorous  largely  belonged  to  the 
pachy dermic,  or  thick-skinned  animals  ;  the  first 
whale  (Zeuglodon)  is  found  in  the  Eocene  of  Ala- 
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bama,  and  outstrips  the  modern  whale  in  dimen¬ 
sions.  Of  land  animals  Herbioora ,  Carnivora , 
Rodents  and  Monkeys ,  appear  for  the  first  time. 

The  Coryphodon,a  tapiroid  animal  (Eocene),  was 
a  representative  pachyderm.  This  was  succeeded 
by  the  paleothere  (Middle  Eocene),  related  to  the 
modern  tapir  ;  and  the  more  slender  Xipliodon, 
somewhat  resembling  the  stag.  The  Deinoceras, 
found  by  Marsh  in  the  Green  river  basin  (same 
formation),  of  elephantine  size,  was  related  to  the 
Rhinoceros ;  and  of  the  same  character  was  the 
Brontotherium,  with  the  addition  of  a  pair  of 
great  horns. 

The  Mastodon,  a  liog-like  elephant,  appeared  in 
the  Eocene.  The  Arctocyon  in  the  same  formation, 
related  to  bears  and  raccoons,  was  introductory  to 
the  ordinary  carnivora. 

The  Oreodon  in  the  Miocene  is  intermediate  be¬ 
tween  the  deer  and  hog  ;  and  in  the  same  forma¬ 
tion  in  Upper  Missouri  are  the  remains  of  Carniv¬ 
ora ,  related  to  the  hyena,  dog  and  panther  ;  and  of 
Herbivora  approaching  the  tapir,  peccary,  deer, 
camel  and  horse  ;  and  among  the  mammals  of  the 
European  were  elephants,  mastodons,  deer  and 
monkeys. 

The  incipient  horse — Eohippus — found  in  the 
lowest  American  Eocene,  was  a  small  animal,  not 
exceeding  in  size  an  ordinary  dog,  with  the  pecu¬ 
liarity  of  having  four  well  developed  toes  and  the 
rudiment  of  a  fifth. 

Ruminant  animals  allied  to  the  giraffe,  ante¬ 
lope,  sheep  and  ox,  are  first  found  in  the  Miocene  ; 
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and  the  earliest  of  tlie  ox  group  occur  in  the  Eu¬ 
ropean  Pliocene.  The  Sivatherium  was  a  gigantic 
four-horned  antelope, and  seems  to  be  a  connection 
between  Puminants  and  Pachyderms. 

Tlie  Monkey,  making  its  first  appearance  in  the 
Wyoming  Eocene,  was  succeeded  in  the  Miocene 
by  two  generic  types  related  to  the  gibbon.  The 
Lemur  idee,  a  sub-family  of  the  ape  tribe  prob¬ 
ably  succeeded  the  marsupials.* 

In  the  Pliocene  of  tlie  Upper  Missouri  occur 
still  other  species  in  camels,  a  rhinoceros,  an  ele¬ 
phant,  horses,  deer,  a  wolf,  a  fox  and  a  tiger. 

The  Champlain  period  of  the  Quaternary  wit¬ 
nessed  the  culmination  of  the  Mammalia  and  sub¬ 
stantially  ends  the  history  of  progressive  life,  so 
far  as  it  is  recorded  in  the  rocks.  An  appendix 
to  this  history  is  found  in  cave,  lacustrine  and 
sea-border  deposits  ;  marshes  in  which  animals 
were  mired  ;  and  permanent  collections  of  ice  in 
which  the  bodies  of  some  animals  have  been  pre¬ 
served. 

The  plants  and  invertebrates  were  nearly  all 
identical  with  existing  species.  The  mammals 
were  not  only  much  more  numerous,  but  in  many 
instances  of  much  larger  size  than  in  the  present 
age  ;  and  those  which  have  become  extinct  were 
allied  to  those  now  existing.  Some  species,  such 
as  the  reindeer,  marmot,  ibex,  chamois,  elk,  wild 

*  It  is  to  be  noted,  however,  the  Lemurs  are  now  regarded  by 
some  as  a  kind  of  stem  form  of  the  placental  mammals,  branching  out 
into  several  orders,  as  Rodents,  Insectivora,  Carnivora  and  Quadru- 
mana. 
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boar,  goat,  stag,  auroch,  urns,  wolf,  brown  bear, 
and  others,  are  still  in  existence. 

Among  the  extinct  species  were  the  Mastodon, 
Elephas  primigenius,  Megatherium  (an  immense 
sloth),  the  Cave  Hyena,  the  great  cave  Bear,  the 
woolly-haired  rhinoceros,  an  immense  Armadillo, 
Diprotodon  and  Nototherium  (gigantic  marsu¬ 
pials),  not  to  mention  many  others. 

The  Quaternary  age — consisting  of  the  first  Gla¬ 
cial,  the  Champlain,  the  second  Glacial  and  recent 
periods — succeeded  the  Tertiary,  and  brings  the 
history  of  creation  down  to  the  present  time.  It 
commenced  with  the  first  Glacial — a  period  of  low 
temperature,  producing  great  accumulations  of 
snow  and  ice.  To  this  succeeded  the  Champlain 
— a  season  of  high  temperature — by  which  accu¬ 
mulations  of  snow  and  ice  were  rapidly  melted, 
producing  the  Champlain  deposits,  and  the  fluvia- 
tile  and  lacustrine  drifts.  At  the  close  of  this 
season,  the  second  Glacial  set  in  with  far  greater 
severity  than  the  first. 

Prior  to  these  sudden  changes  the  climate  of 
the  earth  was  so  nearly  uniform,  that  the  fauna 
and  flora  of  Greenland  and  Siberia  were  similar 
to  that  of  the  sub- tropics  ;  and  large  numbers  of 
elephants,  rhinoceros,  &c.,  roamed  into  extreme 
northern  regions.  Bodies  of  these  animals,  com¬ 
pletely  preserved  in  ice,  have  been  found  in  great 
numbers.  During  the  second  of  these  icy  reigns, 
the  regions  now  known  as  temperate  became  fit 
only  for  arctic  animals,  others  being  driven  far¬ 
ther  south.  In  proof  of  this  are  the  remains  of 
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musk  ox,  reindeer  and  other  arctic  animals, 
found  in  the  temperate  zones.  Gradually  this 
temperature  became  modified,  until  the  second 
Glacial  closed,  and  the  present  climatic  divisions 
became  permanently  established. 

The  destruction  of  species  by  reason  of  these 
events  of  cold  was  only  partial,  and  not  much,  if 
any,  beyond  what  had  taken  place  at  the  close  of 
other  great  geologic  epochs — certainly  not  enough 
to  interfere  with  the  orderly  and  successive  devel- 
opement  of  organic  life.  What  occasioned  the 
prevalence  of  these  boreal  periods  is  a  question 
about  which  there  is  much  difference  of  opinion. 
Some  have  supposed  them  to  be  due  to  a  change 
in  the  inclination  of  the  earth’s  axis.  But  this  is 
manifestly  untenable  for  the  reason  that  it  in¬ 
volves  the  idea  of  a  series  of  such  changes — one  at 
the  introduction  of  the  Champlain  and  Drift  pe¬ 
riods,  another  at  the  second  Glacial,  and  a  third 
when  that  closed.  Others  have  supposed  the 
cause  to  be  found  in  the  sudden  elevation  of  moun¬ 
tains  into  regions  of  cold.  This,  however,  would 
scarcely  be  sufficient  to  account  for  the  vast  sheets 
of  ice  which  extended  far  enough  to  overlap  the 
present  temperate  zones.  It  would  be  quite  as 
feasible  to  suppose  the  phenomena  due  to  the  ini- 
tiament  of  a  planet,  younger  than  the  earth.  A 
fiery  mass  thrown  from  the  sun  of  sufficient  mag¬ 
nitude  to  produce  Mars  or  Venus,  or  the  Asteroids, 
might  well  produce  a  temporary  diminution  of  the 
sun’s  heat  to  account  for  almost  any  degree  of  low 
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temperature.  The  wisest  conclusion  probably  is, 
we  don'tJmow * 

In  this  sketch  of  the  succession  of  life  it  will  be 
seen  that  as  the  earth  progressed  in  its  formation, 
while  a  few  species  of  low  animals  have  been 
perpetuated,  others  have  ceased  to  exist,  and 
given  place  to  new  ones.  As  a  general  rule  all 
forms  of  organic  life  possess  a  certain  degree  of 
elasticity,  by  which  they  are  adaptive  to  changing 
conditions,  Thus  the  hair  of  hairy  animals  be¬ 
comes  thicker  in  winter,  as  a  protection  against 
the  cold  ;  and  on  the  return  of  summer,  the  thick 
coat  is  shed,  giving  place  to  the  summer  clothing. 
The  elasticity,  or  power  of  adaptation,  has  a  ten¬ 
dency  to  produce  varieties,  which  remain  perma¬ 
nent,  so  long  as  the  new  environment  continues. 

The  general  law  of  creation  appears  to  have  been 
the  production  of  animals  which  were  adapted  to 


*  The  reader  is  probably  aware  of  the  theory  of  Mr.  James  Crowl, 
the  substance  of  which  is  as  follows  :  The  orbit  of  the  earth  is  not 
quite  circular,  whereby  the  distance  of  the  sun  is  greater  at  one  time 
of  the  year  than  another  ;  and  this  varies  from  century  to  century. 
Just  now  it  is  very  small,  and  the  summers  of  the  northern  hemisphere 
happen  when  the  earth  is  at  the  greatest  distance  from  the  sun,  pro¬ 
ducing  a  moderate  climate.  But  the  longitude  of  the  perihelion  is 
constantly  changing  and  the  line  forming  the  solstices  moves  around 
the  orbit  in  about  21,000  years.  Hence,  about  every  10,000  years 
the  winter  of  the  northern  hemisphere  will  occur  when  the  sun  is  in 
aphelion  ;  and  if  at  that  time  the  earth’s  orbit  is  very  eccentric,  the 
two  causes  combined  will  produce  a  severe  climate.  This  continu¬ 
ing  for  a  series  of  years  produces  such  an  accumulation  of  ice  as  to 
change  the  centre  of  gravity  ;  and  the  oceans  in  accommodation  to 
this  change,  will  recede  from  the  Southern  hemisphere,  and  sub¬ 
merge,  more  or  less,  the  Northern. 
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the  conditions  of  the  period,  and  their  extinction 
as  such  conditions  became  changed  beyond  the 
power  of  adaptation. 

In  obedience  to  this  law  the  evolution  of  life 
shows  that  in  each  age  there  was  an  advance  in 
regular  order  from  lower  to  new  and  higher 
forms.  There  appear,  however,  to  be  a  few  ex¬ 
ceptions  to  this  law  of  advance  from  lower  to 
higher — at  least,  there  are  some  eccentric  cases, 
which  are  claimed  as  such.  Of  these  Professor 
Wilder,  treating  of  “Exceptions  to  Rules,”  says: 
“  The  larva,  or  tadpole,  of  the  frog,  resembles  the 
grown  salamander.  This  is  regarded  as  not  only 
confirming  the  anatomical  conclusion,  that  frogs 
are  higher  in  rank,  but  also,  according  to  the  doc¬ 
trine  of  evolution,  as  indicating  that  frogs  are  de¬ 
scended  from  some  prior  salamander-like  form. 
So  we  conclude  that  the  young  of  higher  forms  al¬ 
ways  resemble  the  adults  of  lower,  and  usually  it 
would  seem  that  the  rule  holds  good.  Rut  the 
youngest  known  Manatee  resembles,  not  the  whales 
and  porpoises,  which  are  lower  forms,  but  some  of 
the  hoofed  quadrupeds — the  pig,  horse,  and  hippo¬ 
potamus — which  are  already  regarded  as  higher 
than  the  manatee.  We  must  either  conclude  that 
this  relative  rank  should  be  reversed,  or  admit  that 
the  young  of  lower  forms  may  resemble  the  adults 
of  higher,  for  here  the  young  of  a  lower  form  re¬ 
semble  the  adult  of  a  higher. 

“  But  it  is  evident  the  idea  of  evolution  includes 
the  possibility  of  degradation  as  well  as  advance  ; 
of  a  litoral  descent  as  well  as  the  more  common 
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ascent.  In  this  case  it  appears  that  some  of  the 
fossil  forms  related  to  the  manatee  are  of  higher 
rank  than  itself  in  some  respects.  If  these  con¬ 
siderations  warrant  the  supposition  that  the 
Sirenia  have  undergone  a  retrograde  metamorpho¬ 
sis  by  which  quadrupedal  forms  like  hippopota¬ 
mus  have  gradually  become  better  fitted  for  a 
purely  aquatic  existence,  by  the  loss  of  the  hinder 
limbs,  and  the  conversion  of  the  arms  into  flippers, 
then  it  will  be  less  difficult  to  understand  why  the 
head  of  the  very  young  manatee  looks  like  that  of 
its  hippopotamus-like  remote  ancestor”  (29). 

This  is  certainly  a  very  interesting  and  curious 
case,  and  I  will  not  say  that  the  conclusion  is  un¬ 
authorized.  How  much  it  may  be  modified  by 
further  investigation  remains  to  be  seen.  Let  us 
in  supposition  go  back  to  the  period  when  in  the 
order  of  creation  the  production  of  the  hippopo¬ 
tamus  became  necessary.  Suppose,  further,  num¬ 
bers  of  an  animal  intermediate  between  the  por¬ 
poise  and  hippopotamus,  simultaneously  created 
in  different  localities,  and  that  in  some  of  these 
localities  owing  to  cataclysmal  changes,  the  young 
of  the  new  creation  were  compelled  to  live  alto- 
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gether  in  the  water.  In  such  case,  on  the  prin¬ 
ciple  of  adaptation,  some  reversion  would  be 
likely  to  take  place,  though  the  embryo  would 
exhibit  the  ungulate  features,  just  as  rudimental 
eyes  are  found  in  the  embryo  of  the  cave  fishes. 

The  earliest  evidence  of  the  existence  of  man 
appears  in  the  rude  stone  implements  found  in 
Europe  in  caves,  river  drift  gravel  and  shell 
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mounds  in  juxtaposition  with  the  cave  bear  and 
other  extinct  species  of  animals.  That  he  existed 
much  earlier  there  are  good  grounds  for  believing, 
but  this  subject  is  fully  considered  in  a  former 
chapter. 
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CHAPTER  XL 


TIIE  NEW  THEORY. 


A  matrix  necessary  to  reproduction.  Evidence  of  Embryology .  Ex¬ 
traordinary  Generation.  Male  and  Female  elements  in  Creation. 
Miraculous  Conception.  Psychological  preparation  for  Man. 
Multiple  Creation  of  Organisms. 

It  follows  from  tile  remarkable  linking  together 
of  created  things,  and  from  the  order  of  succession 
from  lower  to  higher  forms,  as  detailed  in  the  pre¬ 
ceding  chapter,  that  there  is  a  necessary  connec¬ 
tion  between  them— that  the  creation  of  the  prior 
form  is  necessary  to  that  which  is  to  follow. 

All  theories  of  the  origin  of  species  exclusive  of 
the  old  and  now  generally  discarded  idea  of 
“Special  Creation,”  assume  that  they  originated 
from  causes  which  do  not  interfere  with  the  ordi- 
nary  process  of  generation  or  reproduction.  It  was 
that  of  Lam  ark,  and  of  the  author  of  “  The  Ver- 
tiges  of  Creation  ” — it  is,  as  we  have  seen,  that  of 
Darwin.  There  is  much  of  minor  detail,  but  none 
go  back  of  this  process.  The  Duke  of  Argyl 
says  :  “If  I  am  asked  whether  I  believe  that  every 
separate  species  has  been  a  separate  creation — 
not  born,  but  separately  made — I  must  answer 
that  I  do  not  believe  it.”  “There  is  one  idea 
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which  has  been  common  to  all  theories  of  develop¬ 
ment.  and  that  is  the  idea  that  ordinary  genera¬ 
tion  has  somehow  been  producing  from  time  to 
time  extraordinary  effects,  and  that  a  new  species 
is  in  fact  simply  an  unusual  birth.”  (Reign  of 
Law,  pp.  214,  236.) 

We  see  that  creation  as  it  goes  on  under  our  ob¬ 
servation  is  by  the  ordinary  process.  From  this 
we  are  able  to  evolve,  not  merely  the  general,  but 
the  invariable  rule,  that  every  living  organism, 
within  historic  times,  has  required  a  receptacle  or 
matrix,  for  its  conception,  gradual  development 
and  final  birth.  Surely  from  what  we  thus  see, 
we  should  be  able  to  find  a  general  law  for  the 
production  of  new  species.  If  species  are  repro¬ 
duced  by  this  ordinary  process,  then  it  is  fair  to 
conclude  that  they  must  have  originated  not  by 
an  “unusual  birth,”  but  by  an  extraordinary 
generation ,  and  herein,  I  apprehend,  may  be  found 
the  key  to  the  whole  mystery. 

I  have  stated  that  so  far  as  all  animal  forms 
within  the  historic  period  are  concerned,  a  recepta¬ 
cle  or  matrix  has  been  used,  and  therefore  found 
necessary  in  their  creation.  It  may  be  added, 
that  there  is  no  fact  known  to  science,  or  any  rea¬ 
son  by  analogy,  by  which  the  inference  is  war¬ 
ranted,  that  any  different  mode  has  been  adopted 
in  the  production  of  the  ancestral  types  of  the  sev¬ 
eral  species  which  have  existed  and  still  exist. 

It  may  indeed  be  stated  as  a  general  and  invari¬ 
able  rule,  that  nothing  can  be  created  without  a 
womb  or  matrix.  The  Sun  was  the  matrix  of  the 
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Earth.  The  Earth  is  the  universal  matrix  of  the 
vegetable  kingdom  ; — it  was  that  of  the  lowest  of 
the  animal  kingdom  ;  and  after  the  lowest  forms 
of  the  animal  kingdom  were  created,  they  furn¬ 
ished  the  matrices  of  those  higher,  and  so  on  to 
the  highest. 

No  more  striking  proof  of  the  order  and  laws 
of  creation  can  be  found  than  appears  by  certain 
known  facts  in  Embryology. 

“  All  organisms,  vegetable  as  well  as  animal, 
commence  with  a  simple  cell,  of  which  it  is  im¬ 
possible  to  tell  in  any  case  to  what  form  it  is  des¬ 
tined  to  advance.  A  series  of  changes  take  place. 
First,  of  an  animal  embryo — we  can  distinguish 
whether  it  is  destined  for  the  radiate,  molluscous, 
articulate,  or  vertebrate  sub-kingdom.  Take  an 
embryo  of  the  vertebrate  sub-kingdom — we  next 
trace  it  in  the  change  which  will  determine 
whether  it  is  to  belong  to  the  fish,  reptile,  bird  or 
mammal  class.  Take  an  embryo  of  the  mammal 
class — the  character  of  the  particular  order  are 
next  determined.  Afterwards  those  of  the  family, 
gen  ns,  species,  sex  and  individual  are  evolved  in 
succession.”  (13-180.) 

44  It  is  a  truth  of  very  wide,  if  not  universal 
application,  that  every  living  creature  commences 
its  existence  under  a  form  different  from,  and  sim¬ 
pler  than,  that  which  it  eventually  attains.” 

(16-74.) 

Huxley,  after  tracing  the  embryology  of  the 
dog  in  connection  with  some  other  animals,  say3 
in  regard  to  man  :  4  4  Is  he  something  apart  ?  Hoes 
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he  originate  in  a  totally  different  way  from  dog, 
bird,  frog  and  fish — or  does  lie  originate  in  a  sim¬ 
ilar  germ,  pass  through  the  same  slow  and  pro¬ 
gressive  modifications — depend  on  the  same  con¬ 
trivances  for  protection  and  nutrition,  and  finally 
enter  the  world  by  the  help  of  the  same  mechan¬ 
ism  ?  The  reply  is  not  doubtful  for  a  moment, 
and  has  not  been  doubtful  any  time  these  thirty 
years.  Without  question  the  mode  of  the  origin 
and  the  early  stages  of  the  development  of  man 
are  identical  with  those  of  the  animals  immedi¬ 
ately  below  him  in  the  scale  ; — without  a  doubt  in 
these  respects  he  is  far  nearer  the  apes  than  the 
apes  are  to  the  dog.”  (16-80,81.) 

Bischoff  says  that  the  convolutions  of  the  brain 
in  the  human  foetus  at  the  end  of  the  seventh 
month  reach  about  the  same  stage  of  develop¬ 
ment  as  in  a  baboon  when  adult.  (9-1-16.) 

Darwin  mentions  the  curious  fact  that  in  the 
fifth  and  sixth  months  of  pregnancy  the  human 
foetus  is  thickly  covered  with  wool-like  hair.  In 
the  fifth  month  it  is  first  developed  on  the  eye¬ 
brows  and  face,  and  especially  around  the  mouth, 
where  it  is  much  longer  that  on  the  head.  “  The 
whole  surface,  including  even  the  forehead  and 
ears,  is  thus  thickly  clothed.”  (9-1-25.) 

From  this,  with  the  further  fact  that  the  palms 
of  the  hands  and  soles  of  the  feet  are  naked,  he 
infers  that  this  woolly  covering  is — “the  rudi- 
mental  representative  of  the  first  permanent  coat 
of  hair  in  those  mammals  which  are  born  hairy.” 

Granting  the  inference  to  be  correct,  so  far  from 
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favoring  his  theory,  it  is  adverse  to  it,  inasmuch 
as  under  the  operation  of  natural  selection,  every 
child  should  be  born  hairy  at  birth.  It  is  how¬ 
ever  in  entire  harmony  with  the  idea,  that  the 

•j  7 

ovum  of  the  ape  mother  was  used  by  the  Creator 
for  the  infusion  of  human  life,  which  in  its  em- 
bryological  development  became  hairy,  when  it 
reached  the  ape  stage,  and  nude  afterwards.  Ac¬ 
cording  to  the  same  hypothesis  of  descent  from 
a  common  progenitor  under  the  operation  of  na¬ 
tural  selection — “  the  similarity  of  pattern  be¬ 
tween  the  hand  of  a  man  or  monkey,  the  foot  of 
a  horse,  the  flipper  of  a  seal,  the  wing  of  a  bat, 
&c.,  is  utterly  inexplicable,  for  “it  is  no  scien¬ 
tific  explanation  to  assert  their  construction  on 
the  same  plan  ”  (9-1-31.)  The  old  idea  of  special 
creation,  which  Darwin  had  in  his  mind,  would 
fall  short  of  an  explanation.  But  these  similar- 
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ities  are  in  perfect  accord  with  the  theory  of  direct 
crearion  through  pre-existing  organizations.  If 
these  embryonic  changes  have  no  deeper  signi¬ 
ficance  than  that  afforded  by  his  theory,  why  are 
there  not  births  at  some  of  the  prior  stages  ?  For 
instance,  why  do  not  female  dogs  occasionally 
give  birth  to  reptiles  ?  Or  a  human  mother  to  a 
gibbon  % 

The  human  ovum  is  about  of  an  inch  in  di 
ameter,  having  the  same  essential  structure  of 
that  of  any  other  vertebrate  animal;  and  in  its 
embryological  development,  after  impregnation, 
it  resembles,  as  above  stated,  a  fish,  reptile,  dog, 
ape,  and,  finally,  is  born  a  man.  Huxley  states 
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the  further  embryological  law,  that  “the  more 
closely  any  animals  resemble  one  another  in  adult 
structure,  the  longer  and  the  more  intimately  do 
tlieir  embryos  resemble  one  another  ;  so  that,  for 
example,  the  embryo  of  a  snake  and  of  a  lizard 
remain  like  one  another  longer  than  do  a  snake 
and  a  bird  ;  and  the  embryo  of  a  dog  and  a  cat 
remain  like  one  another  for  a  longer  period  than 
do  those  of  a  dog  and  a  bird.”  (16-80.) 

According  to  this  rule  the  human  embryo  re¬ 
sembles  that  of  an  ape  a  much  longer  period  than  it 
does  that  of  a  fish  or  a  reptile,  and  it  seems  to 
indicate,  that  at  this  stage  there  was  an  effort  in 
the  organism  to  produce  an  ape,  which  was  finally 
overcome  by  the  higher  grade  of  life.  It  is  known 
that  the  new-born  babe  appears  strikingly  like 
the  ape  in  its  general  outlines,  having  no  waist, 
and  turning  the  soles  of  its  feet  together. 

According  to  the  author  of  “Vestiges,”  “the 
brain,  after  completing  the  series  of  animal  trans¬ 
formations,  passes  through  the  characters  in  which 
it  appears  in  the  Negro,  Malay,  American,  Mon¬ 
golian  nations,  and  finally  becomes  Caucasian.” 
The  leading  characters,  in  short,  of  the  various 
races  of  mankind  are  simply  representations  of 
particular  stages  in  the  development  of  the  high¬ 
est  or  Caucasian  race.  (13-213,  214.) 

Another  remarkable  fact  is  that  every  human 
foetus,  before  birth,  develops  the  female  first ; 
the  male  principle  being  subsequently  produced, 
provided  it  be  a  male  embryo.  The  same  em¬ 
bryonic  changes  occur  in  the  animals  below  man  ; 
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but  as  water  never  rises  above  its  fountain  head, 
so  the  foetus  of  a  lower  animal,  (as  a  dog  for  in¬ 
stance,)  develops  only  the  resemblances  to  organ¬ 
isms  below  the  dog. 

Starting  with  the  fact  of  the  existence  of  a  Cre¬ 
ator — God — by  whom  all  things  are  and  wTere  cre¬ 
ated,  let  us  see  if,  in  the  phenomena  of  matter, 
and  the  order  in  which  things  have  appeared  in 
succession,  He  does  not  permit  us  to  form  some 
rational  idea  of  the  modus  operandi  of  creation. 

The  questions  here  suggested  are  of  the  gravest 
character.  How  does  the  Creator  work,  in  the 
creating  of  those  animals  and  plants  of  the  time 
being  ?  How  is  the  power  exerted,  which  gives 
efficiency  to  the  intermediate  causes  falling  under 
our  observation  ?  Is  it  spasmodic  and  fraction¬ 
al,  or  uniform  and  incessant?  Science  teaches 
ihat  the  Earth  is  an  out-birth  of  the  Sun,  having 
been  thrown  off  as  a  nebulous  mass,  which,  gradu¬ 
ally  cooling  and  contracting,  has  been  reduced  to  its 
present  dimensions;  and  we  know,  too,  that  it  con¬ 
tains  nothing,  of  which  the  original  elements  do 
not  exist  in  its  great  central  parent.  We  likewise 
know  that  not  a  blade  of  grass,  not  a  shrub  or  a 
tree,  can  grow,  not  a  flower  can  blossom  or  a  fruit 
ripen,  not  an  animal  organism  can  be  formed  or 
developed,  without  an  influx  of  light  and  heat 
from  the  Sun. 

If  we  had  no  faculty  of  reasoning  and  speculat¬ 
ing  in  reference  to  a  power  above  nature,  from 
which  material  things  originated  and  are  gov¬ 
erned,  our  conclusion  would  doubtless  be  that  the 
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San  was  tlie  creator  of  all  the  forms  of  matter 
within  the  solar  system.  Starting  with  such  a 
postulate,  it  would  not  be  very  difficult  to  explain 
the  modus  operandi  of  creation,  in  the  incessant 
outflow  of  light  and  heat.  Not  only  is  this  out¬ 
flow  unceasing,  but  in  every  direction  ;  and  if  it 
sometimes  appears  not  to  be  uniform,  it  is  because 
the  Earth’s  axis  is  not  perpendicular  to  the  plane 
of  its  orbit. * 

We  find,  however,  this  postulated  creator  to 
be  within  the  range  of  human  examination  and 
analysis.  We  find  it  within  the  domain  of  phy¬ 
sics,  however  attenuated  or  sublimated  it  may  be. 

*  In  a  paper  read  before  the  Royal  Society,  by  Mr.  C.  William 
Siemens,  on  “The  Conservation  of  Solar  Energy,”  (i-xxi-223), 
it  is  shown  that  “the  amount  of  heat  radiation,  from  the  Sun,  has 
been  approximately  computed  at  18,000,000  of  heat  units  from  every 
square  foot  of  it  surface  per  hour  and  further,  that  “if  the  Sun 
were  surrounded  by  a  solid  sphere  of  a  radius  equal  to  the  mean  dis¬ 
tance  of  the  Sun  from  the  earth  (95,000,000  of  miles),  the  whole  of  this 
prodigious  amount  of  heat  would  be  intercepted  ;  but  considering  that 
the  earth’s  apparent  diameter,  as  seen  from  the  Sun,  is  only  17  seconds, 
the  earth  can  intercept  only  the  2,250  millionth  part.  Assuming  that 
the  other  plantary  bodies  swell  the  amount  of  intercepted  heat  by  ten 
times  this  amount,  there  remains  the  important  fact  that  224,999,999- 
225,ooo,oooths  of  the  solar  energy  is  radiated  into  space,  and  appar¬ 
ently  lost  to  the  solar  system,  and  only  1-250, 000, oooth  utilized  or  in¬ 
tercepted.” 

On  this  subject,  there  has  been  much  speculation,  resulting  in  vari¬ 
ous  theories,  leading  generally  to  the  disastrous  conclusion  that  the 
time  would  come  when  the  heat  and  light  of  our  great  central  luminary 
would  be  extinguished.  But,  notwithstanding  this  prodigous  waste 
and  in  despite  of  these  dismal  forebodings,  there  has  been  no  apparent 
diminution  of  solar  energy  during  the  entire  historic  period.  The  Sun, 
it  seems,  will  not  accommodate  itself  to  these  theories  ;  hence  the 
necessity  of  a  theory  which  will  accommodate  itself  to  the  Sun. 
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It  is  a  burning  mass  manifested  by  iiglit  and  heat. 
Light  and  heat,  however,  are  only  intermediate 
causes,  mere  agents  in  the  production  of  creative 
results,  since  it  is  not  to  be  supposed  they  have 
original  power  in  themselves  to  perform  the  work. 
We  can  see  that  the  flow  of  heat  and  light  is  in¬ 
cessant  and  uniform,  and  we  can  easily  under¬ 
stand  why  it  should  be  so.  But  when,  in  scien- 
tific  investigation,  we  exhaust  the  agency  of  phy¬ 
sical  causes,  we  are  then  at  the  topmost  round 
of  the  ladder  of  science,  and  neither  the  crucible, 
the  telescope,  nor  the  spectroscope  will  aid  us 
farther. 

We  may,  however,  safely  infer  that  the  Sun 
is  proximate' to  the  Creator;  in  other  words,  that 
it  was  the  first  proximate  proceeding,  or  projec¬ 
tion  from  Him,  in  the  creation  of  the  material 
univeise.  The  Sun  is  everywhere  present  in  the 
solar  system,  by  its  ceaseless  flow  of  light  and 
heat  ;  and,  in  this  respect,  affords  a  striking  il¬ 
lustration  of  creative  omnipresence. 

We  see  how  .the  Sun  works  as  an  agent,  and, 
beyond  this,  we  do  not  see  ;  but  reasoning  from  the 
seen  to  the  unseen,  we  are  prepared  to  say  that 
creative  energy  or  power  flows  ceaselessly  from  the 
Creator,  in  creation,  first  of  the  material  Sun, 
next  of  the  Earth  through  the  Sun,  and  next  of 
animals  and  plants  through  the  Sun  and  the 
Earth,  producing  one  after  another  the  number¬ 
less  detail  of  created  things  ;  and  the  farther  we 
go,  the  longer  the  chain  of  intermediate  causes. 
Unless  this  be  so,  we  must  fall  into  the  absurd  be- 
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lief,  that  the  principal  has  less  power  than  his  agent 
— that  the  Sun  exhibits  greater  omnipresence  and 
activity,  than  the  Sun’s  Creator. 

This  creative  energy  is  an  outflow  from  the  Crea¬ 
tor  and  an  influx  into  space, and  it  must  necessarily 
be  incessant.  Its  interruption  for  a  moment  is  no 
more  supposable  than  that  the  sun  should  be  sud¬ 
denly  extinguished  .  and  the  effect  of  such  a  cat¬ 
astrophe  is  beyond  the  power  of  the  imagination 
to  conceive. 

As  a  question  of  design  it  can  hardly  be  suppos¬ 
ed  that  the  creation  of  suns  and  planets,  and 
satellites  was  merely  to  exhibit  the  power  of 
gravitation,  and  the  harmonious  working  of  sid- 
eral  systems  for  the  amazement  or  amusement 
of  empty  space,  as  Christmas  toys  are  made  to 
amuse  children.  On  the  contrary  it  is  apparent 
that  the  ultimate  purpose  was  to  create  life — first 
animal  and  finally  human  life — as  the  crowning 
work  of  creation.  All  the  precediug  work  is  but 
the  preparation  for  this  grand  result  ;  and  the 
same  creative  influx,  which  has  step  by  step  pro- 
duced  the  physical  universe,  is  adequate  to  infuse 
life  into  appropriate  forms  of  matter,  from  the 
lowest  to  the  highest  ;  and  this  influx  is  unceas¬ 
ing  as  well  in  the  one  case  as  the  other.  This 
omnipresent  and  ceaseless  action  of  creative  pow¬ 
er  seems  not  to  have  been  sufficiently  considered 
by  those'  who  have  speculated  on  the  origin  of 
species. 

Assuming  the  lowest  Rhizopod  found  in  a  bed 
of  rocks,  lower  than  the  Silurian,  to  be  the  first  ap- 


258  A  New  Theory  of  the  Origin  of  Species. 


pearance  of  animal  life  upon  the  globe,  it  must 
have  been  created  by  direct  influx  into  a protoplas- 
m ic  receptacle  of  earthly  materials .  It  was  merely 
a  shapeless  mass  ;  yet  it  had  life,  and  its  formation 
was  the  birth  of  a  species  from  dead  matter  ;  the 
matrix  and  the  offspring  being  separated  by  what¬ 
ever  separates  and  divides  the  inorganic  from  the 
organic  kingdoms  of  nature,  and  this  must  cer¬ 
tainly  be  granted  to  have  taken  place  in  at  least 
this  one  case.  Darwin,  as  we  have  seen,  substan¬ 
tially  asserts  that  it  took  place  in  four  or  five  dif¬ 
ferent  instances. 

In  this  lowest  form  of  life,  the  mode  of  creation 
is  easily  comprehended.  But  the  creation  of  an 
elephant  by  influx  into  crude  earth  would  not 
much  more  readily  fall  into  belief  than  to  suppose 
a  house  built  without  a  foundation,  and  suspended 
in  the  air.  The  logic  of  creation  has  a  more  con¬ 
sistent  and  practical  basis.  The  Moner,  low  and 
useless  as  it  seemed,  could  nevertheless  serve  as  a 
matrix  for  the  creation  of  an  advance  species  ;  and 
so  on  up.  And  the  rule  will  be  found  to  prevail 
throughout,  that  the  higher  and  more  complicated 
the  life  and  structure,  the  higher  and  more  com¬ 
plex  the  matrix  needed  for  its  original  creation  and 
protection. 

Creative  energy  flows  gestatively  into  every  liv 
ing  organism,  not  only  for  original  creation,  but 
to  reproduce.  Life,  as  we  have  already  seen,  is 
always  infused,  and  puts  on  and  controls  its  ap¬ 
propriate  form.  The  life  of  a  new  species  puts  on 
its  corresponding  structure,  varying  radically, 
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though  by  easy  gradations,  from  the  receptacle 
which  gives  it  birth.  Thus  the  first  of  the  mam¬ 
malia  above  the  marsupial  we  may  suppose  as  an 
example,  was  infused  into  the  latter  not  by  sex¬ 
ual  connection,  but  by  direct  creative  influx  ;  and 
this  conception  and  birth  was  a  new  creation,  by 
extraordinary  generation,  and  ordinary  birth. 

The  distinction  here  claimed  may  be  more 
clearly  seen  when  we  look  at  the  initiament  of 
the  life  of  an  animal  of  any  given  species  by  or¬ 
dinary  generation.  The  female  ovum  is  nothing 
of  itself,  except  that  it  is  capable  of  being  im¬ 
pregnated  by  the  male  sperm — in  other  words 
it  is  a  mere  receptacle  into  which  life  is  infused 
through  the  action  of  the  male.  This  sperm, 
under  the  microscope,  appears  to  be  alive  with 
low  organisms  resembling  microscopic  Protozoans. 
This  then  is  the  seed  of  an  animal,  and  indicates 
that  life  is  initiated  in  the  male,  the  father  repre¬ 
senting  the  active,  and  the  mother  the  passive 
principle  in  ordinary  generation.  Life  flows  into 
the  ovum  through  the  male  sperm,  and  is  clothed 
with  a  body  derived  from  the  female  ;  and  the 
process  is  one  of  simple  reproduction. 

In  these  ordinary  impregnations  the  law  of  like 
producing  like  prevails,  with  the  controlling  ten¬ 
dency  to  perpetuate  the  general  characteristics  of 
the  male,  as  alreadv  shown  in  the  cross  of  the 
horse  with  tiie  ass,  &c.  So  uniform  are  the  facts 
bearing  upon  this  subject  that  it  maybe  stated  as 
a  general  law,  that  though  the  animal  organism 
of  any  given  species  may  be  used  as  the  mother , 
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it  can  never  be  the  father  of  a  species  superior  to 
itself — in  other  words  the  process  of  reproduction 
can  never  result  in  the  creation  of  a  new  species. 

But  in  extraordinary  generation,  the  female 
ovum  is  used  by  the  Creator  for  the  inflow  of  life 
into  a  new  species  without  the  intervention  of  the 
male,  whenever,  in  the  orderly  progress  of  chang¬ 
ing  circumstances,  a  new  species  becomes  neces^ 
sary;  and  there  is  no  moreinconsistency  in  suppos¬ 
ing  this  than  that  a  Moner  or  Rhizopod  was  produc¬ 
ed  by  a  similar  influx  into  an  earthy  receptacle. 
In  fact,  Darwin  admits  something  akin  to  this 
when  he  supposes  the  creation  of  four  or  five  pri¬ 
mordial  types,  with  which  he  starts  his  theory. 

The  sun,  as  a  proximate  creator,  comes  to  us  in 
the  form  of  heat  and  light,  both  produced  by  the 
combined  elementary  substances — oxygen,  hydro¬ 
gen,  iron,  sulphur,  etc. — of  which  it  is  composed. 
The  incipient  earth,  thrown  off  primarily  in  a 
nebulous  form,  was  composed  of  these  same  sub¬ 
stances  ;  and  superadded  to  this  primal  condi¬ 
tion,  it  is  by  the  endless  combination  of  such  sub¬ 
stances,  as  they  necessarily  come  to  us  in  the 
solar  heat  and  light,  that  the  entire  physical  uni¬ 
verse  is  made  up.  So  far,  however,  all  is  matter, 
without <a  single  trace  of  mind  or  thought.  There 
is  abundance  of  elementary  cerebral  matter,  but 
no  brain. 

The  sun,  as  stated  above,  is  nothing  but  a  com¬ 
bination  of  inanimate  matter,  within  the  range  of 
human  examination  and  analysis  ;  and  it  would 
be  just  as  rational  to  suppose  that  a  bed  of  iron 
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ore  could  design  mid  manufacture  a  steam  en¬ 
gine,  as  that  the  sun,  with  all  its  tremendous 
physical  energies  could,  unaided  by  mind,  pro¬ 
duce  a  family  of  obedient  planets.  The  sun, 
therefore,  must  be  regarded  as  an  intermediate 
cause — a  mere  agent  of  a  still  higher  cause. 

My  theory,  in  short,  is,  that  at  each  step  in  the 
creation  of  species,  a  prior  living  organism  is  used 
by  the  Creator  as  an  ovum  or  matrix  to  produce  a 
new  species,  without  the  aid  of  the  ordinary  pater¬ 
nity  required  in  reproduction  ;  and  precisely  in 
the  same  way,  that  the  lowest  animal  was  pro¬ 
duced  by  creative  influx  into  a  matrix  of  crude 
earthy  materials.  Reproduction  requires  the  co¬ 
operation  of  the  animal  sexes,  while  original  crea¬ 
tion  does  not. 

There  seems  to  me  no  middle  ground  between 
this  theory  and  that  of.  “  Special  Creation,”  so 
called.  Either  the  ancestral  type  of  each  species 
was  specially  created,  according  to  the  old  belief, 
or  there  was  a  prepared  organization  adequate  to 
the  reception  and  protection  of  the  infant  being. 

Is  there  anything  more  incongruous  or  incon¬ 
sistent  in  supposing  that  organic  beings  are 
evolved  from  prior  forms  by  successive  creative 
processes,  than  that  the  planets  should  be  evolved 
from  the  sun,  or  that  the  earth  should,  by  a  like 
orderly  process  of  cause  and  effect,  proceed  from 
an  elemental  to  a  finished  stated  Is  the  conception, 
gestation,  and  birth  of  an  animal  any  less  a  crea¬ 
tion,  because  it  seems  to  be  due  to  natural  causes 
which  are  gradual  and  orderly  in  their  operation? 
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It  is  quite  certain  tliat  nothing  lias  ever  been 
created,  and  as  a  sequence,  nothing  ever  can  be 
created,  without  the  conjunction  of  two  element¬ 
ary  principles — the  male  and  the  female.  In 
physics  these  two  principles  appear  in  the  light 
and  heat  of  the  sun;  either  being  ineffective  in  the 
production  of  life  ;  but  in  conjunction  they  are 
efficient  intermediate  causes  in  the  work  of  crea¬ 
tion.  This  dual  principle  exists  potentially  in  the 
Creator,  and  flowing  forth  in  conjunction,  pro¬ 
duces  the  distinctions  of  sex,  which  appear  in  the 
animal  and  vegetable  kingdoms.  Without  this 
there  could  be  neither  production  nor  reproduc¬ 
tion. 

It  is  a  fair  inference,  that  the  male  and  female 
principles  are  equal  factors  in  energy,  from  the 
fact  that  about  equal  numbers  of  each  sex,  in  the 
various  forms  of  life,  are  produced.  If  they  ope¬ 
rated  unequally,  if  one  exerted  more  energy  than 
the  other,  reproduction  would  be  less  rapid. 
Whenever  in  the  human  races  inequalities  have 
occurred  from  destructive  wars  and  other 
causes,  not  only  has  reproduction  been  interfered 
with,  but  more  or  less  demoralization  has  followed. 
Similarly,  when  an  inequality  occurs  in  the  recep¬ 
tion  of  light  and  heat  in  winter,  vegetable  life  is 
dormant  or  destroyed.  It  may  further  be  said, 
that  it  is  from  this  combined  quality  of  creative 
inflow  that  each  sex  has  the  rudiments  of  those 
organs  which  distinguish  the  other,  such  as  the 
mamma  in  the  male  mammalia. 

Precisely  at  what  time,  or  in  what  organism 
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the  sexes  became  differentiated,  it  is  perhaps  im¬ 
possible  to  determine,  but  it  was  probably  in  a 
very  low  form. 

Darwin  appears  to  have  no  definite  idea  of  the 
fundamental  character  of  these  two  principles ; 
nor  does  he  undertake  to  fix  the  time  of  the  sepa¬ 
ration  ;  or  to  give  the  process  any  further  than  in¬ 
timating  that  it  may  have  been  produced  by  the 
necessity  of  a  division  of  labor.  We  can  easily 
comprehend  the  great  use  of  a  division  of  labor 
in  the  social  economy  ;  but  in  what  possible  way 
natural  selection  could  so  operate  upon  the  ani¬ 
mal  form  as  to  produce  such  results,  is  certainly 
among  the  mysteries.  Did  the  primitive  her¬ 
maphrodite  give  birth  to  twins  of  different 
sexes  ?  Or  did  one  member  of  that  family  give 
birth  to  a  male,  and  another  to  a  female  ?  And 
if  so,  what  had  natural  selection  to  do  with  it? 
It  will  hardly  be  supposed  that  the  lowly  moner 
could  have  reasoned  upon  the  necessity  of  the 
case,  and  produced  the  separation  by  sheer  force 
of  will.  (See  note,  p.  60.) 

I  have  stated  that  every  human  foetus  before 
birth  developes  the  female  first.  This  has  been 
disputed,  and  as  embryology,  as  a  science,  is  com¬ 
paratively  in  its  infancy,  and  that  pertaining  to 
mankind  is  less  known  than  that  of  animals,  ow¬ 
ing  to  the  difficulty  of  obtaining  subjects  in  all 
stages  of  foetal  changes,  it  is  a  question  which 
cannot  at  present  be  fully  solved.  Nevertheless, 
the  rule,  as  I  have  stated  it,  is  not  altogether 
without  proof.  The  author  of  “  Vestiges,” 
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in  the  first  edition  of  his  work,  says:  u  Sex 
is  fully  ascertained  to  be  a  matter  of  devel¬ 
opment.  All  beings  are  at  one  stage  of  embryotic 
progress  female  ;  a  certain  number  of  them  are 
afterwards  advanced  to  the  male.”  (13-161).  I11 

his  eleventh  edition  he  illustrates  this  law  by  the 
manner  in  which  bees,  by  checking  the  develop¬ 
ment  of  a  certain  number  of  larva,  produce,  first, 
the  queen  bee  in  sixteen  days  ;  second,  the  neuters 
in  twenty  days  ;  and  lastly,  the  male  in  twenty- 
four  days  (13-143).  After  describing  the  manner 
in  which  this  is  produced,  by  the  remarkable  in¬ 
stinct  of  the  bee,  he  adds  (144-5) :  “We  have,  it 
will  be  admitted,  a  most  remarkable  illustration 
of  the  principle  of  development,  although  in  an 
operation  limited  to  the  production  of  sex  only. 
Let  it  not  be  said  that  the  phenomena  concerned 
in  the  generation  of  bees  may  be  very  dilferent 
from  those  concerned  in  the  reproduction  of  higher 
animals.  There  is  a  unity  throughout  nature 
which  makes  the  one  case  an  instructive  reflection 
of  the  other.” 

Further  proof  of  the  same  law  is  found  in  the 
statement  of  Darwin  in  relation  to  the  Orthoptera, 
“  which  assume  their  adult  state  not  by  a  single 
metamorphosis,  but  by  a  succession  of  moults. 
The  young  males  of  some  speeies  at  first  resemble 
the  females,  and  acquire  these  distinctive  charac¬ 
ters  only  during  a  later  moult.”  (9-I.-2S2.)  The 
same  thing  occurs  in  the  case  of  certain  male  crus¬ 
taceans  (Id.- 282). 

To  this  may  be  added  the  admitted  fact,  that 
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generally  among  mammals  and  birds  the  young 
of  both  sexes  resemble  each  other,  and  the  sec¬ 
ondary  characteristics  of  the  male  do  not  appear 
till  near  the  age  of  reproduction  (Id.,  283).  And, 
too,  it  is  of  familiar  observation  that  woman  ma¬ 
tures  at  an  early  period  than  man. 

Under  the  prevalence  of  such  a  law,  the  first 
created  organism  having  sex  was  female ;  and 
there  is  as  much  reason  for  believing  this  to  be 
so,  as  that  the  fish  was  created  before  the  reptile, 
or  the  ape  before  man.  The  rocks  tell  us  that 
this  is  true  in  regard  to  the  fish  and  the  ape,  and 
so  does  embryology,  the  evidences  of  the  one  cor¬ 
roborating  that  of  the  other  ;  and  if  the  rocks 
could  speak  in  reference  to  the  prior  organic  ex¬ 
istence  of  the  female  principle,  the  evidence  would 
doubtless  be  in  equal  harmony.  That  the  first 
fish,  first  reptile,  &c.,  and  the  first  of  every  newly 
created  species  as  well,  was  female,  illustrates  still 
further  the  law  repeatedly  alluded  to,  that  the 
starting  point  of  every  form  of  life  is  in  a  matrix 
prepared  for  the  purpose. 

In  reproduction,  or  propagation,  the  law  of  he¬ 
redity  prevails  ;  that  is  to  say,  individuals  of  spe¬ 
cies  always  produce  their  like,  with  minor  differ¬ 
ences.  Acorns  have  always  produced  oaks,  and 
always  will.  The  offspring  of  dogs  have  always 
been  dogs  ;  that  of  horses,  horses ;  and  so  on 
through  the  whole  animal  and  vegetable  record. 
It  is  true  there  are  minor  differences  without  num¬ 
ber,  as  there  never  have  been,  or  can  be,  any  two 
things  exactly  alike.  The  type  of  a  species  ia 
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well  represented  by  a  straight  line,  and  the  varia¬ 
tions  are  departures  from  it,  up  or  down,  with  a 
constant  tendency  to  return  to  it,  and  keep  in 
near  proximity.  This  is  the  historic  record  ;  and 
there  have  been  no  experiments,  by  domestication 
or  otherwise,  by  which  it  is  substantially  contra¬ 
dicted. 

Man,  the  last  creation,  having  physically  the 
highest  and  most  complete  organization,  according 
to  this  theory,  could  only  be  formed  through  the 
medium  of  the  highest  animal  structure  next  be¬ 
low  him — the  ape — and  his  ape  birth  furnishes  the 
strongest  proof  of  the  truth  of  the  theory.  The 
difference  between,  the  mind  of  man  and  that  of 
the  most  intelligent  animal  is  so  great,  that  the 
idea  of  his  propagation  by  the  sexual  connection 
of  apes  is  utterly  absurd.  Nothing  short  of 
direct  divine  Influx  into  the  ape  ovum  could  have 
produced  the  wonderful  result. 

The  author  of  the  “Vestiges  of  Creation”  seems 
to  have  had  some  idea  of  this  method.  He  says  : 

•  “The  production  of  the  organic  world  is,  we  see, 
mixed  up  with  the  production  of  its  physical  ” — 
“Life,  as  it  were,  pressed  in,  as  soon  as  there 
were  suitable  conditions,  and  once  it  had  com¬ 
menced,  the  two  classes  of  phenomena  went  hand 
in  hand  together”  (13-103). 

Again  :  “We  contemplate,  in  short,  a  universal 
gestation  of  nature,  analagous  to  that  of  the  indi¬ 
vidual  being;  and  attended  as  little  by  circum¬ 
stances  of  a  startling  or  miraculous  kind,  as  the 
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silent  advances  of  an  ordinary  mother  from  one 
week  to  another  of  her  pregnancy”  (13-158). 

St.  George  Mivart  expresses  an  idea  akin  to  this 
in  urging  that  frequently  similarity  of  structure 
may  arise  without  there  being  any  generic  affinity 
between  the  resembling  form  ;  but  that  it  is  much 
more  owing  to  an  internal  cause  or  principle  than 
to  any  action  of  surrounding  external  conditions, 
that  the  origin  of  new  specific  forms  is  due  (33- 
71.) 

The  evolution  of  man  through  the  ape  is  too 
well  established  to  be  met  with  ridicule  or  affect¬ 
ed  disgust.  Human  nature  at  best  is  none  foo 
good,  and  in  its  low  states  in  civilized,  as  well  as 
savage  lands,  is  so  much  on  a  par  with  the  most 
of  brutes,  as  to  make  such  criticisms  out  of 
place.  Those  who  are  nervous  on  this  point  may 
find  relief  in  regarding  the  difference  in  dignity, 
between  being  created  directly  from  the  crude  dust 
of  the  earth ,  or  by  means  of  dust  organized  into  a 
complete  structure  of  flesh  and  blood.  The  world 
— the  Christian  world,  at  least — has  witnessed, 
historically,  the  exhibition  of  that  which  is  called 
the  “miraculous  conception”  in  the  production 
of  a  Human  so  infinitely  above  common  humanity 
as  to  be  capable  of  complete  one- ness  with  Divini¬ 
ty.  Even  in  that  grandest  display  of  divine  be¬ 
nevolence,  involving  the  salvation  of  mankind, 
God  lias  seen  fit  not  to  depart  from  His  estab¬ 
lished  laws  of  creation.  And  thus  has  been  com¬ 
pleted  the  mighty  cycle  of  being,  which  begins 
and  ends  in  Himself. 
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Darwin,  with  that  candor  for  which  lie  is  most 
remarkable,  says:  “There  can  be  no  doubt  that 
the  difference  between  the  mind  of  the  lowest  man 
and  that  of  the  highest  animal  is  immense.  An 
anthropomorphous  ape,  if  he  could  take  a  dis- 
pasionate  view  of  his  own  case,  would  admit,  that 
though  he  could  form  an  artful  plan  to  plunder 
a  garden — though  he  could  use  stones  for  fighting 
or  for  breaking  open  nuts,  yet  that  the  thought  of 
fashioning  a  stone  into  a  tool  was  quite  beyond 
his  scope.  Still  less,  as  he  would  admit,  could  he 
follow  out  a  train  of  metaphysical  reasoning,  or 
solve  a  mathematical  problem,  or  reflect  on  Clod, 
or  admire  a  grand  natural  scene.” 

Nevertheless  he  insists,  that  the  difference  is 
one  of  degree  only  and  not  of  kind  ;  and  refers  to 
“  the  various  emotions  and  faculties,  such  as  love, 
memory,  attention,  curiosity,  imitation,  reason, 
&c.,  of  which  man  boasts,”  as  being,  “found  in 
an  incipient,  or  even  sometimes  in  a  well  develop¬ 
ed  condition,  in  the  lower  animals”  (9-1-100). 

But  it  seems  to  me,  that  in  my  theory  of  crea¬ 
tion,  there  is  a  more  rational  and  satisfactory  ex¬ 
planation  of  these  phenomena.  There  is  a  mani¬ 
fest  preparation  in  the  animal  kingdom  for  the 
production  of  man  in  reference  to  his  mind  as  well 
as  body.  Suppose  him  born  of  the  ape  as  to 
body — if  the  ape  mother  had  no  higher  psycho¬ 
logical  qualities  than  an  oyster,  there  would  have 
been  no  basis  for  human  mentality,  and  he  might 
just  as  well  have  been  created  from  a  lump  of 
earth.  But  he  has  a  dual  existence — he  is  both 
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animal  and  man  ;  and  in  this  double  character,  he 
dominates  the  entire  animal  kingdom.  The  lower 
part  of  his  mind  is,  primarily,  inherited  from  the 
ape,  and  forms  a  basis  for  the  higher  or  human 
part ;  and  the  necessity  of  this  explains  why  the 
incipient  ‘‘emotions  and  faculties,”  referred  to 
are  found  in  certain  of  the  higher  animals.  Let 
us  notice  some  of  the  most  important. 

Conscience  is  that  faculty  of  the  mind  which 
determines  upon  the  quality  of  an  act,  as  to 
whether  it  is  right  or  wrong — and  which  makes 
regret  or  remorse  a  possible  result  of  the  commis¬ 
sion  of  a  wrong  act.  Those  who  have  no  moral 
sense  have  no  conscience,  and  from  them  are  “all 
the  dangerous  classes” — the  tigers  and  hyenas — of 
society.  This  important  human  faculty  has  a 
basis  in  what  appears  to  be  an  incipient  con¬ 
science  found  in  some  animals,  a  few  interesting 
incidents  of  which  are  mentioned  by  G.  J.  Ro¬ 
manes,  M.  A.,  in  an  article  in  the  Quar.  Journal 
of  Science  for  April,  1876. 

So,  too,  we  find  some  glimmerings  of  reason ,  as 
exemplified  in  the  case  of  the  monkeys,  which, 
on  first  being  given  eggs  to  eat  smashed  them, 
thereby  losing  much  of  their  contents  ;  but  after¬ 
wards  hitting  one  end  gently  against  a  hard 
body,  and  picking  off  the  broken  pieces  of  shell 
with  their  fingers  (9-1-45). 

Again,  apes  are  about  the  only  animals  in  exist¬ 
ence  which  possess  the  power  of  imitating  the 
acts  which  they  see  performed.  Monkeys  are  often 
caught  by  putting  on  boots  in  imitation  of  their 
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captors,  being  thus  prevented  from  running  or 
climbing.  The  first  lessons  to  very  young  child¬ 
ren  are  by  this  faculty  inherited  primarily  from 
ape  motherhood,  in  the  lower  plane  of  the  mind, 
and  before  the  development  of  the  higher. 

But,  probably,  the  most  important  of  these  ru¬ 
dimentary  qualities  is  the  development  of  sym¬ 
pathy  and  affection  in  the  ape  for  their  young  and 
towards  each  other.  Mr.  Romanes,  in  the  article 
above  referred  to,  states  a  case  of  sympathy  in 
monkeys  witnessed  by  himself  at  the  Zoological 
Gardens.  It  seems  that  an  Anubis  baboon  was 
badly  bitten  in  the  hand  by  a  dog- headed  baboon, 
and  retired  to  the  middle  of  his  cage  moaning  pite¬ 
ously,  and  holding  the  injured  hand  against  his 
chest,  while  he  rubbed  it  with  the  other.  A11 
Arabian  baboon  then  approached  and  took  the 
wounded  one  in  its  arms,  making  a  soothing  sound 
very  expressive  of  sympathy,  as  a  mother  would 
to  her  child.  This  sympathetic  expression  had  a 
dicidedly  quieting  effect  upon  the  sufferer,  whose 
moans  became  less  piteous  ;  and  the  manner  in 
which  he  laid  his  head  upon  the  bosom  of  his 
friend,  was  as  expressive  as  anything  could  be  of 
sympathy  appreciated. 

Now  let  us  suppose  human  children  to  be  born 
of  ape  mothers  by  the  direct  inflow  of  life  from 
the  Creator,  they  would  find  protection  during  in¬ 
fancy  in  the  maternal  affection  and  sympathy. 
They  would  inherit  in  the  lower  region  of  the 
mind  the  rudimentary  qualities  and  faculties 
common  to  the  ape;  and  as  the  higher  and  strictly 
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Iruman  faculties  derived  from  the  Creator  became 
developed,  they  would  become  not  only  gradually 
emancipated,  but  in  the  end  obtain  the  mastery 
and  control  over  their  animal  parentage. 

Another  question  intimately  connected  with 
the  main  subject  is  whether  there  was  created  a 
single  pair  only  of  each  species — as  a  single  pair 
of  fish,  dogs,  apes,  orman — from  which  they  have 
since  been  propagated  ;  or  whether  they  were 
created  in  numbers  more  or  less  large.  The  popu¬ 
lar  belief  has  been,  and  to  a  great  extent  now  is, 
in  favor  of  a  unity  of  races  in  original  creation ; 
and  on  this,  in  a  measure,  rests  the  development 
theory. 

Darwin  says:  “It  is  generally  acknowledged 
that  all  organic  beings  have  been  formed  on  two 
great  laws — unity  of  type  and  the  conditions  of 
existence.  By  unity  of  type  is  meant  that  fund¬ 
amental  agreement  in  structure,  which  we  see  in 
organic  beings  of  the  same  class,  and  which  is 
quite  independent  of  their  habit  of  life.  On  my 
theory,  unity  of  type  is  explained  by  unity  of  de¬ 
scent.  The  expression  of  conditions  of  exist¬ 
ence,  so  often  insisted  on  by  the  illustrious  Cu¬ 
vier,  is  fully  embraced  by  the  principle  of  natural 
selection.”  (2-183-4.) 

That  is  to  say,  natural  selection  and  conditions 
of  existence  are  substantially  one  and  the  same 
thing  ;  and  all  organic  beings  are  formed  on  unity 
of  type  and  natural  selection.  That  they  are  in 
each  great  class  formed  on  the  same  plan,  and 
that  in  that  sense  there  is  a  unity  of  type,  is  con- 


272  A  New  Theory  of  the  Origin  of  Species. 

ceded.  It  is  also  true  that  organic  beings,  as  al¬ 
ready  noted,  have  a  limited  degree  of  adaptation 
to  changing  conditions  ;  and  that  such  adaptabil¬ 
ity  does  not  interfere  with  unity  of  type.  The 
principle  here  contended  for  by  Darwin  evidently 
presents  the  point  of  divergence  between  his  own 
theory  and  that  of  distinct  creations  through 
prior  forms.  Instance  the  human  race, — his  idea 
of  unity  of  type,  and  descent  means  the  birth  of  a 
man  and  woman,  wholly  from  ape  parentage,  hav¬ 
ing  an  intellect  just  above  apeliood.  This  pair  is 
supposed  to  propagate  a  family  ;  and  the  increase 
to  go  on,  intact,  of  course,  from  ape  mixture,  to 
prevent  degradation— and  this  is  unity  of  descent. 

The  entire  weight  of  evidence  appears  to  me  to 
be  the  other  way.  Nothing  probably  in  the  vege¬ 
table  or  animal  world  ever  made  its  appearance 
except  for  some  necessary  use,  though  we  may  not 
alwrnys  comprehend  it,  nor  until  the  time  when  it 
was  needed,  and  the  conditions  were  in  adapta¬ 
tion.  This  follows  from  the  idea  that  all  creation 
has  been  from  an  original  intelligent  design  to  ef¬ 
fect  certain  definite  purposes.  Life,  as  we  have 
seen,  in  all  its  forms,  flowed  from  the  Creator  into 
receptacles  prepared  for  the  purpose  ;  and  these 
preparations  must  have  been  on  a  scale  of  magni¬ 
tude  corresponding  to  the  design. 

Take  the  case  of  the  Polyp iaria — does  it  not 
seem  preposterous  that  the  swarming  millions  of 
that  animal  were  propagated  slowly  from  a 
single  pair  ?  Is  it  likely  that  all  the  oak  trees 
that  have  ever  existed  descended  from  one  acorn  ? 
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Or  that  all  the  clover  has  been  propagated  from 
single  parent  seed  %  On  the  other  hand,  it  is  much 
more  in  accordance  with  all  that  we  are  capable 
of  seeing  and  comprehending  of  creative  force,  to 
suppose  that  at  the  proper  time,  and  in  the  suit¬ 
able  localities,  millions  of  clover  plants  started  in¬ 
to  growth,  as  we  see  firewood  in  a  burnt  district. 
Creative  power  is  exuberant,  and  not  sparse  or 
stingy,  or  poured  out  in  small  measure. 

St.  George  Mivart  says  of  apes:  “Not  only  is 
there  abundant  reason  to  believe  that  apes  and 
lialf-apes  have  not  much,  if  any,  closer  affinity  than 
they  have  either  with  lions  or  with  whales  ;  but 
there  is  much  evidence  to  support  the  belief  that 
the  apes  of  the  old  and  of  the  new  worlds  respective¬ 
ly  (the  Simiadse  and  Cebidse)  have  been  created  in¬ 
dependently  one  of  the  other,  and  that  the  vari¬ 
ous  common  characters  they  exhibit  are  but  par¬ 
allel  adaptive  modifications,  due  simply  to  simi¬ 
larity  as  to  the  exigencies  of  life  to  which  they 
are  respectively  exposed”  (17-431). 

We  know  very  well  that  land  emerged  from  the 
seas  at  different  periods,  and  in  widely  different 
regions.  Suppose  Africa  to  have  been  first  ele¬ 
vated,  and  made  fit  for  the  growth  of  plants,  and 
for  the  existence  of  vertebrate  land  animals. 
What  necessity  was  there  for  waiting  until  land* 
everywhere  else  emerged,  before  peopling -it  with 
a  fauna  and  flora  suited  to  its  conditions  ?  What 
probability  is  there,  that  any  such  delay  took 
place  ?  Suppose  Australia,  or  some  considerable 
portion  of  it,  to  have  been  next  elevated.  Is  there 
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any  good  reason  why  a  fauna  and  flora  sliould  not 
have  been  created  there  adapted  to  the  environ¬ 
ment,  quite  independently  of  that  already  exist¬ 
ing  in  the  African  Continent  \  And  so  of  Ameri¬ 
ca  and  Europe. 

When  the  proper  time  came  for  the  origin  of  a 
species,  creative  influx  into  the  receptive  forms 
already  in  existence  may  just  as  well  have  pro¬ 
duced  numerous  pairs  as  one.  And  this  would 
easily  account  for  all  the  allied  species,  as  well  as 
for  many  of  the  differences  between  individuals  of 
the  same  species.  Such  variations  would  necessa- 
ly  spring  from  the  differences  of  the  environment. 
The  tiger  of  the  Eastern  jungle,  for  instance,  is 
not  so  well  suited  to  an  American  forest  as  the 
panther  ;  the  dogs  of  the  American  Indian  differ 
greatly  from  those  of  the  Esquimaux,  and  these 
again  from  those  of  Europe  ;  and  we  well  know 
the  Negro  can  live  in  miasmatic  African  localities 
where  a  Caucasian  would  quickly  perish.  This 
view  of  the  subject  supersedes  the  necessity  of 
speculating  on  the  problem  of  the  migration  of  an¬ 
imals,  to  account  for  the  existence  of  allied  spe¬ 
cies. 

If  this  rule  be  true  of  plants  and  animals,  it 
must  be  true  of  man.  The  same  influx  that  could 
impregnate  a  single  ape  ovum  with  human  life 
could  a  thousand  as  well,  in  contiguous  areas, 
and  about  the  same  time.  A  single  pair  of  hu¬ 
man  beings  would  be  far  less  able  to  protect  them¬ 
selves  from  wild  beasts,  and  whatever  else  there 
might  be  of  adverse  circumstances  than  a  commu- 

•  . 
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nity.  This  idea  of  simultaneous  creation  of  con¬ 
siderable  numbers  explains  many  of  the  various 
and  marked  sub- types,  which  everywhere  appear 
in  communities  of  the  same  race.  And  especially 
does  the  creation  of  communities  at  different  pe¬ 
riods,  and  widely  distant  areas,  account  for  the 
broad  distinction  between  the  Negro,  Indian, 
Mongolian, and  Caucasian  races.  Ultimately, as  we 
see,  these  different  races,  and  sub-types,  comming¬ 
ling  produce  still  further  varieties. 

It  follows  that  men  created  upon  the  lands  first 
elevated,  as  Africa  for  instance,  are  the  oldest  ; 
and  the  youngest  are  those  of  the  lands  which 
last  became  adapted  to  the  needs  of  human  life. 

There  are  some  moral  considerations  connected 
with  this  point  which  cannot  be  better  expressed 
than  in  the  language  of  the  late  Professor 
Agassiz:  “To  assume  that  sexual  relations  de¬ 
termine  the  species  it  should  be  further  shown 
that  absolute  promiscuousness  of'  sexes  among  in¬ 
dividuals  of  the  same  species  is  the  prevailing 
characteristic  of  the  animal  kingdom  ;  while  the 
fact  is,  that  a  large  number  even  of  animals,  not  to 
speak  of  men,  select  their  mates  for  life,  and  rare¬ 
ly  have  any  intercourse  with  others.”  *  *  * 

“  For  my  own  part  I  cannot  now  conceive  how 
moral  philosophers,  who  urge  the  unity  of  the 
origin  of  man  as  one  of  the  fundamental  princi¬ 
ples  of  their  religion,  can  at  the  same  time  justify 
the  necessity  which  it  involves  of  a  sexual  inter¬ 
course  between  the  nearest  blood  relations  of  that 
assumed  first  and  unique  human  family,  when 
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such  a  connection  is  revolting  even  to  the 

savage.” 

“The  facts,  with  other  facts  which  everyday 
go  more  extensivly  to  show  the  great  probability 
of  the  independent  origin  of  individuals  of  the 
same  species  in  distinct  connected  geographical 
areas,  force  us  to  remove  from  the  philosophic 
definitions  of  species  the  idea  of  a  community 
of  origin  and  consequently,  also,  the  idea  of  a 
necessary  geological  connection.  The  evidence 
that  all  animals  have  originated  in  large  numbers 
is  growing  so  strong  that  the  idea  that  every 
species  existed  in  the  beginning  in  single  pairs 
may  be  said  to  be  given  up  almost  entirely  by 
naturalists.”  (On  Classification,  pp.  253-5). 

It  would  be  strange  indeed,  if  the  Supreme 
Being,  whose  laws  of  order  lie  at  the  foundation 
of  all  human  prosperity  and  happiness,  should 
have  made  their  violation  absolutely  necessary  in 
the  first  propagation  of  the  race. 

This  theory  of  creation  by  the  inflow  of  life  into 
prior  forms  has  been  criticized  as  miraculous.  If 
so,  all  living  forms,  animal  and  plant,  which  de¬ 
pend  on  the  constant  inflow  of  life  are  standing 
miracles.  A  miracle,  according  to  the  popular 
idea,  is  an  arbitrary  interference  with  the  usual 
operation  of  the  laws  of  cause  and  effect.  Can 
there  be  any  such  thing?  If  so,  it  would  seem 
to  imply  that  the  machinery  of  the  universe  was 
so  defectively  constructed  as  to  make  such  in¬ 
terference  occasionly  necessary  ;  and  this  would 
appear  to  justify  the  further  implication  of  a  want 
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of  foresight  in  the  establishment  of  such  laws. 
I  do  not  believe  these  laws  have  been,  or  ever 
will  be  interfered  with  in  a  way  to  justify  the 
popular  idea.  A  mechanic  constructs  a  machine 
which  successfully  fulfils  the  purpose  intended. 
There  is,  however,  an  unavoidable  wear  and  tear 
of  material  resulting  in  its  ultimate  uselessness. 
But  the  machinery  of  the  universe  is  perfect, 
and  never  needs  any  interference  beyond  that 
which  supplies  the  motive  power  of  its  opera- 
tions.  Yet  there  have  been  seeming  miracles — ■ 
seeming  because  the  effect  has  been  produced  by 
forces  not  obvious  to  the  observer. 

Instance,  the  case  of  changing  wTater  into  wine. 
Wine  is  made  up  of  water  as  a  basis,  mingled  wuth 
sugar,  tartaric  acid,  tannin,  &c. ;  and  this  combin¬ 
ation  is  produced  by  a  series  of  intermediate 
causes  which  we  can  to  a  certain  extent  trace.  The 
vine  grows  by  reason  of  its  power  to  take  from 
the  soil,  with  the  aid  of  the  heat  and  light  of  the 
sun,  all  that  it  needs  to  produce  and  perfect  its 
fruit.  In  the  sphere  of  physical  causes  we  can 
trace  the  entire  process  to  the  sun  ;  and  from 
thence,  by  a  reasonable  inference,  to  the  First 
Cause  which  predominates  the  whole.  Suppose, 
then,  the  First  Cause  to  be  brought  into  immedi¬ 
ate,  instead  of  intermediate,  contact  with  the 
ultimates  of  nature — then  precisely  the  same 
results  would  be  produced — and  it  would  con¬ 
stitute  just  as  much  a  miracle,  as  the  produc¬ 
tion  of  a  man  by  the  direct  inflow  of  life  into 
protoplasm,  and  no  more. 
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Darwin  himself,  at  the  close  of  his  work  on  the 
“Origin  of  Species,’’  speaks  of  life  having  been 
originally  breathed  by  the  Creator  into  a  “few 
forms  or  into  one.” 

In  one  sense  the  theory  here  presented  may  be 
said  to  be  one  of  special  creation  ;  but  proceeding 
upon  a  plan  of  creative  evolution,  it  is  just  as  free 
from  any  feature  of  the  miraculous  as  the  ger¬ 
mination  and  growth  of  a  plant  was  in  ordinary 
generation.  At  first  creation  proceeded  by  short 
transitions,  as  is  evident  from  a  study  of  the  lower 
organisms  ;  but  as  it  advanced  the  forms  became 
more  complicated,  the  gaps  wider  and  wider,  until 
the  appearance  of  man,  and  whatever  may  be 
claimed  as  to  structural  resemblances,  the  mental 
differences  between  him  and  the  ape  are  immense. 


THE  END. 
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18.  Anatomy  of  Vertebrate  Animals .  T.  H.  Huxley  . 

19.  What  Young  People  Should  Know . Burt.  G.  Wilder 

20.  Nature,  Oct.,  1875. 

21.  North  British  Review,  July,  1869,  p.  276. 

22.  The  Antiquity  of  Man . Sir  Chs.  Lyell  * 

23.  On  Natural  Selection . Wallace  . 

24.  The  History  of  the  Conflict  between  Religion 

and  Science . John  W.  Draper 

25.  Primitive  Culture,  2  Vols . Tyler 

26.  The  Origin  of  Civilization,  &c . Sir  J.  Lubbock 

27.  The  Story  of  the  Earth  and  Man . J.  W.  Dawson 

28.  Text  Book  of  Geology . . . Jas.  D.  Dana 

29.  The  Atlantic  Magazine. 

30.  The  American  Naturalist,  Feb’y,  1873. 

31.  Eclectic  Mag.  Nov.  1875,  p.  559. 

32.  The  Genesis  of  Species . St.  Geo.  Nivart 

33.  The  Variation  of  Animals  and  Plants  under  Domesti¬ 

cation  . . . Darwin  • 

34.  Buckland’s  Bridgewater  Treatise,  2  Vols. 

35.  Atlantic  Mag  Aug.  1863,  p.  217. 

36.  Natural  History  of  Man . A.  De  Quatrefages 

37.  Scribner’s  Monthly,  May,  1871,  p.  38 . B.  G.  Wilder 

38.  The  Evolution  of  Man,  2  Vols... . Ernst  Haeckel 

39.  Preadamites . . . Winchell 

40.  The  Human  Species . A.  De  Quatrefages 

41.  The  Origin  and  Growth  of  Religion . Max  Muller 


WORKS  PUBLISHED  BY 

FOWLEE  &  WELLS,  753  BEOALWAY,  NEW  YOEK, 


PHRENOLOGY  AND  PHYSIOGNOMY. 


American  Phrenological  Journal  and 

Science  of  Health. — Devoted  to  Eth¬ 
nology,  Physiology,  Phrenology,  Physiog¬ 
nomy,  Psychology,  Sociology,  Biography, 
Education,  Literature,  etc.,  with  Measure? 
to  Reform,  Elevate,  and  Improve  Man¬ 
kind  Physically,  Mentally,  and  Spiritually. 
Monthly,  $2  a  year ;  20  cents  a  number. 

Bell  (Sir  Charles). — Expression  :  its 
Anatomy  and  Philosophy.  With  the 
original  Notes  and  Illustrations  by  the 
author,  and  additional  Notes  and  Illustra¬ 
tions  by  Samuel  R.  Wells.  $1.25. 

Boardman  (Andrew, M.D.)—  Defence 

of  Phrenology  ;  Containing  an  Essay 
on  the  Nature  and  Value  of  Phrenological 
Evidence ;  A  Vindication  of  Phrenology 
against  the  Attack  of  its  opponents.  $1.25. 

Bray  (Charles). — The  Education  of 

the  Feelings  and  Affections.  Edited, 
with  Notes  and  Illustrations,  by  Nelson 
Sizer.  Cloth,  $1.50. 

-  This  work  gives  full  and  definite  directions 
for  the  cultivation  or  restraining  of  all  the 
faculties  relating  to  the  feelings  or  affections. 

Combe  (George). — A  System  of 
Phrenology  ;  With  One  Hundred  En¬ 
gravings.  Cloth,  $1.50. 

- Constitution  of  Man  ;  Consider¬ 
ed  in  Relation  to  external  objects.  The 
only  authorized  American  edition ;  with 
twenty  engravings,  and  a  portrait  of  the 
author.  $1.50. 

The  “  Constitution  of  Man  ”  is  a  work  with 
which  every  teacher  and  every  pupil  should  be 
acquainted. 

- Lectures  on  Phrenology;  with 

Notes,  an  Essay  on  the  Phrenological 
Mode  of  Investigation,  and  an  Historical 
Sketch,  by  A.  Boardman,  M.D.  $1.50. 

These  are  the  lectures  delivered  by  George 
Combe  in  America. 

- Moral  Philosophy  ;  or,  the  Duties 

of  Man  considered  in  his  Individual,  Do¬ 
mestic,  and  Social  Capacities.  $1.50. 
Uniform  Edition^  vols.,  extra  cloth,  $5.00. 
Library  Edition,  4  vols.,  $10. 


- On  Education. — Papers  on  Edu¬ 
cational  Subjects.  One  vol.  8vo,  Edin¬ 
burgh  Edition.  Cloth,  $5.00. 

This  volume  consists  of  valuable  Essays 
written  by  Mr.  Combe,  and  should  be  found  in 
the  library  of  every  teacher. 

- The  Life  of.  By  Charles  Gib¬ 
bon.  2  volumes,  Svo,  with  two  portraits. 
London  Edition.  $5.00. 

These  two  works  are  not  published  in  this 
country,  but  we  can  furnish  from  our  stock,  or 
import  to  order. 

Capen  (Nahum,  LL.D.) — Reminis- 

cences  of  Dr.  Spurzheim  and  George 
Combe,  and  a  Review  of  the  Science  of 
Phrenology  from  the  period  of  its  discov¬ 
ery  by  Dr.  Gall  to  the  time  of  the  visit 
of  George  Combe  to  the  United  States, 
with  a  new  portrait  of  Dr.  Spurzheim. 
i2mo,  extra  cloth,  $1.50. 

Drayton  (H.  S.,  A.M.),  and  McNeil 
(James,  A.M.) — Brain  and  Mind;  or, 
Mental  Science  Considered  in  Accordance 
with  the  Principles  of  Phrenology  and  in 
Relation  to  Modern  Physiology.  Ill.  $1.50. 
This  is  the  latest  and  best  work  published. 
It  constitutes  a  complete  text-book  of  Phrenol¬ 
ogy,  is  profusely  illustrated,  and  well  adapted 
to  the  use  of  students. 

Drayton  (H.  S.,  A.M.) — The  Indi- 

cations  of  Character,  as  manifested 
in  the  general  shape  of  the  head  and  the 
form  of  the  face.  Illustrated.  15  cents. 

- How  to  Study  Phrenology. — 

With  Suggestions  to  Students,  Lists  of 
Best  Works,  Constitutions  for  Societies, 
etc.  iamo,  paper,  10  cents. 

Fowler  (O.  S.)— Education  and  Self- 

Improvement  Complete  ;  Comprising 
“  Physiology,  Animal  and  Mental,”  “Self- 
Culture  and  Perfection  of  Character,” 
“  Memory  and  Intellectual  Improvement.” 
One  large  vol.  Illustrated.  $3.50. 

- Self-Culture  and  Perfection  of 

Character  ;  Including  the  Management 
.  of  Children  and  Youth.  $1.25. 

One  of  the  best  of  the  author’s  works. 

- Physiology,  Animal  and  Mental: 

Applied  to  the  Preservation  and  Restora¬ 
tion  of  Health  of  Body  and  Power  of 
Mind.  $1.25. 
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Fowler  (O.  S.) — Memory  and  In- 

TELLECTUAL  IMPROVEMENT,  applied  to 
Self-Education  and  Juvenile  Instruction. 
$1.25.  The  best  work  on  the  subject. 

- Maternity  ;  or,  the  Bearing  and 

Nursing  of  Children,  including  Femaie 
Education  and  Beauty.  $1.25. 

- Matrimony  ;  or,  Phrenology  and 

Physiology  applied  to  the  Selection  of 
Congenial  Companions  for  Life,  includ¬ 
ing  Directions  to  the  Married  for  living 
together  Affectionately  and  Happily.  50c. 

- Love  and  Parentage.  Applied  to 

the  Improvement  of  Offspring  ;  including 
Directions  to  Lovers  and  the  Married, 
concerning  the  strongest  ties  and  the  most 
sacred  relations  of  life.  50  cents. 

- Hereditary  Descent ;  Its  Laws 

and  Facts  applied  to  Human  Improve¬ 
ment.  Illustrated.  $1.25. 

- Amativeness  ;  or,  Evils  and  Rem¬ 
edies  of  Excessive  and  Perverted  Sexual¬ 
ity  ;  including  Warning  and  Advice  to 
the  Married  and  Single.  25  cents. 

- Phrenology  Proved,  Illustrated, 

and  Applied.  Embracing  an  Analysis 
of  the  Primary  Mental  Powers  in  their 
Various  Degrees  of  Development,  and 
location  of  the  Phrenological  Organs. 
The  Mental  Phenomena  produced  by 
their  combined  action,  and  the  location 
of  the  faculties  amply  illustrated.  By  the 
Fowler  Brothers.  $1.50. 

- Self  Instructor  in  Phrenology 

and  Physiology.  With  over  One 
Hundred  Engravings  and  a  Chart  for 
Phrenologists,  for  the  Recordingof  Phren¬ 
ological  Development.  By  the  Fowler 
Brothers.  Paper,  50  cts. ;  cloth,  75  cts. 

- Synopsis  of  Phrenology,  and 

Charts  for  Describing  the  Phrenological 
Developments,  for  the  use  of  Lecturers 
and  Examiners.  Paper,  10  cents. 

Fowler  (L.N.) — Marriage,  its  His- 
tory  and  Ceremonies,  with  a  Phren¬ 
ological  and  Physiological  Exposition  of 
the  Functions  and  Qualifications  for 
Happy  Marriages.  Illustrated,  $1.25. 

- Lectures  on  Man,  as  explained 

by  Phrenology,  Physiology,  Physiognomy, 
and  Ethnology.  Cloth,  $1.50. 


Sizer  (Nelson). — Choice  of  Pursuits: 

or,  What  to  Do  and  Why.  Describing 
Seventy-five  Trades  and  Professions,  and 
the  Temperaments  and  Talents  required 
'or  each.  With  Portraits  and  Biographies 
of  many  successful  Thinkers  and  Work¬ 
ers.  $1.75. 

- How  to  Teach  According  to 

Temperament  and  Mental  Develop¬ 
ment  ;  or,  Phrenology  in  the  School-room 
and  the  Family.  Illustrated.  §1.50. 

- Forty  Years  in  Phrenology;  em 

bracing  Recollections  of  History,  Anec¬ 
dote  and  Experience.  $1.50. 

- Thoughts  on  Domestc  Life  ;  or, 

Marriage  Vindicated  and  Free  Love  Ex¬ 
posed.  25  cents. 

Spurzheim  (J.  G.,  M.D.) — Education; 
its  Elementary  Principles  Found¬ 
ed  on  tiie  Nature  of  Man.  With  an 
Appendix  by  S.  R.  Wells,  containing  a 
Description  of  the  Temperaments  and  a 
Brief  Analysis  of  the  Phrenological  Facul¬ 
ties.  Illustrated.  $1.50. 

- Natural  Laws  of  Man. — A  Phi¬ 
losophical  Catechism.  Sixth  Edition.  En¬ 
larged  and  improved.  50  cents. 

Weaver  (Rev.  G.  S.) — Lectures  on 
Mental  Science.  According  *o  the 
Philosophy  of  Phrenology.  Delivered  be¬ 
fore  the  Anthropological  Society.  Illus¬ 
trated.  $1.25. 

Wells  (Samuel  R.) — New  Physiog- 
nomy  ;  or,  Signs  of  Character,  as  mani¬ 
fested  through  Temperament  and  Exter¬ 
nal  Forms,  and  especially  in  the  “  Human 
Face  Divine.”  With  more  than  One 
Thousand  Illustrations.  In  one  i2mo 
volume,  76S  pages,  muslin,  $5.00 ;  in 
heavy  calf,  marbled  edges,  $S.oo;  Turkey 
morocco,  full  gilt,  $10. 

“  The  treatise  of  Mr.  Wells,  which  is  admira¬ 
bly  printed  and  profusely  illustrated,  is  probably 

the  most  complete  hand-book  upon  the  subject 

in  the  language.” — N.  V.  Tribune. 

Phrenological  Bust.  — Showing  the 
latest  classification  and  exact  location  of 
the  Organs  of  the  Brain.  It  is  divided  so 
as  to  show  each  individual  Organs  on  one 
side  ;  with  all  the  groups — Social,  Execu¬ 
tive,  Intejlectual,  and  Moral— properly  clas¬ 
sified,  on  the  other  side.  There  are  two 
sizes  ;  the  largest,  not  mailable,  price  $1. 
The  smaller,  5c  cents. 
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Wells  (S.  R.) — How  to  Read  Char- 
acter. — A  New  Illustrated  Hand-book  of 
Phrenology  and  Physiognomy,  for  Stu¬ 
dents  and  Examiners,  with  a  Chart  for  re¬ 
cording  the  sizes  of  the  different  Organs 
of  the  Brain  in  the  Delineation  of  Char¬ 
acter ;  with  upwards  of  170  Engravings. 
Paper,  $1.00;  Cloth,  $1.25. 

- Wedlock  ;  or,  the  Right  Relations 

of  the  Sexes.  Disclosing  the  Laws  of 
Conjugal  Selections,  and  showing  Who 
May,  and  Who  May  Not  Marry.  A  Scien¬ 
tific  Treatise.  $1.50;  fancy  gilt,  $2.00. 

- New  Descriptive  Chart,  for  the 

Use  of  Examiners  in  the  Delineation  of 
Character.  25  cents  ;  cloth,  50  cents. 

Harmony  of  Phrenology  and  the 
Bible,  including  the  Definition  of  the 
Organs,  their  uses,  excess,  and  deficiency, 
with  Quotations  from  the  Bible  recogniz¬ 
ing  every  faculty  and  passion,  sanctioning 
their  use  and  warning  against  abuse,  ioc. 


The  Phrenological  Miscellany;  or, 

Illustrated  Annuals  of  Phrenology  and 
Physiognomy,  from  1865  to  1873  combin¬ 
ed  in  1  volume,  the  nine  containing  over 
400  illustrations,  many  portraits  and  biog¬ 
raphies  of  distinguished  personages,  to¬ 
gether  with  articles  on  “  How  to  Study 
Phrenology,”  “  Resemblance  to  Parents,” 
“Bashfulness,”  “Diffidence,”  “  Stammer¬ 
ing,”  etc.,  an  elaborate  article  on  “The 
Marriage  of  Cousins,”  “Jealousy,  its 
Cause  and  Cure.”  450  pages,  $1.50. 

Phrenology  and  the  Scriptures. — 

Showing  the  Harmony  between  Phrenol¬ 
ogy  and  the  Bible.  By  Rev.  J.  Pierpont. 
Paper,  15  cts. 

The  Annuals  of  Phrenology  and 
Health  Almanac  for  1874,  ’75,  ’76,  ’77, 
’78,  ’79,  ’80,  ’81,  and  ’82  in  one  vol.  $1. 
The  current  year,  10  cents. 

— —Symbolical  Head  and  Phreno- 
LOGICAL  Map.  On  fine  tinted  paper,  roc. 
Phrenology,  its  History  and  Impor- 
tant  Principles.  By  T.  Turner,  ioc. 


OTT  ^CAlG-ITETISM. 

There  is  an  increasing  interest  in  the  facts  relating  to  Magnetism,  etc.,  and  we  present 

below  a  list  of  Works  on  this  subject. 


Practical  Instructions  in  Animal 
Magnetism.  By  J.  P.  F.  Deleuze.  Trans¬ 
lated  by  Thomas  C.  Hartshorn.  New  and 
Revised  edition,  with  an  appendix  of  notes 
by  the  Translator,  and  Letters  from  Emi¬ 
nent  Physicians,  and  others.  $2.00. 

History  of  Salem  Witchcraft. — A 

review  of  Charles  W.  Upham’s  great 
Work  from  the  Edinburgh  Review,  with 
Notes;  by  Samuel  R.  Wells,  contain¬ 
ing,  also,  The  Planchette  Mystery,  Spirit¬ 
ualism,  by  Mrs.  Harriet  Beecher 
Stowe,  and  Dr.  Doddridge’s  Dream.  $1. 

Fascination;  or,  the  Philosophy  of 

Charming.  Illustrating  the  Principles 
of  Life  in  connection  with  Spirit  and  Mat¬ 
ter.  By  J.  B.  Newman,  M.D.  $1.00. 

i  Six  Lectures  on  the  Philosophy  of 

Mesmerism,  delivered  in  Marlboro’ Chap¬ 
el,  Boston.  By  Dr.  John  Bovee  Dogs. 
Paper,  50  cents. 

The  Philosophy  of  Electrical  Psy- 

chology,  in  a  course  of  Twelve  Lectures. 
By  the  same  author.  i2mo,  cloth,  $1.25. 

Sent  by  Mail ,  pest-paid.  Fowler  &  Wel: 


The  Library  of  Mesmerism  and 

Psychology. — Comprising  the  Philoso¬ 
phy  of  Mesmerism,  Clairvoyance,  Mental 
Electricity. — Fascination,  or  the  Power  of 
Charming.  Illustrating  the  Principles 
of  Life  in  connection  with  Spirit  and 
Matter. — The  Macrocosm,  or  the  Universe 
Without :  being  an  unfolding  of  the' plan 
of  Creation,  and  the  Correspondence  of 
Truths. — The  Philosophy  of  Electrical 
Psychology  ;  the  Doctrine  of  Impressions  ; 
including  the  connection  between  Mind 
and  Matter;  also,  the  Treatment  of  Dis¬ 
eases. — Psychology  ;  or,  the  Science  of  the 
Soul,  considered  Physiologically  and  Philo¬ 
sophically  ;  with  an  Appendix  containing 
Notes  of  Mesmeric  and  Psychical  experi¬ 
ence,  and  illustrations  of  the  Brain  and 
Nervous  System.  1  vol.  $3.50. 

How  to  Magnetize  ;  or,  Magnetism 
and  Clairvoyance. — A  Practical  1  reat- 
ise  on  the  Choice,  Management  and 
Capabilities  of  Subjects,  with  Instructions 
on  the  Method  of  Procedure.  By  James 
Victor  Wilson.  i8mo,  paper,  35  cts. 

The  Key  to  Ghostism.  By  Rev. 

Thomas  Mitchel.  $1.30. 
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HEALTH  BOOKS. 

This  List  comprises  the  Best  Works  on  Hygiene ,  Health ,  Etc. 

- n - . 


Combe  (Andrew,  M.D.) — Principles 

applied  to  the  Preservation  of  Health  and 
to  the  Improvement  of  Physical  and  Men¬ 
tal  Education.  Illustrated.  Cloth,  $1.50. 

- Management  of  Infancy,  Physi¬ 
ological  and  Moral  Treatment.  With 
Notes  and  a  Supplementary  Chapter,  $1.25 

- Physiology  of  Digestion. — Con¬ 
sidered  with  relation  to  the  Principles  of 
Dietetics.  Illustrated.  50  cents. 

Fairchild  (M.  Augusta,  M.D.) — How 
to  be  Well;  or,  Common-Sense  Med¬ 
ical  Hygiene.  A  book  for  the  People, 
giving  Directions  for  the  Treatment  and 
Cure  of  Acute  Diseases  without  the  use  of 
Drug  Medicines ;  also,  General  Hints  on 
Health.  $1.00. 

Graham  (Sylvester). —  Science  of 
Human  Life,  Lectures  on  the.  With 
a  copious  Index  and  Biographical  Sketch 
of  the  Author.  Illustrated,  $3.00. 

- Chastity.  —  Lectures  to  Young 

Men.  Intended  also  for  the  Serious  Con¬ 
sideration  of  Parents  and  Guardians. 
i2mo.  Paper,  50  cents. 

Gully  (J.  M.,  M.D.)  — Water-Cure 

in  Chronic  Diseases.  An  Exposition 
of  the  Causes,  Progress,  and  Termination 
of  various  Chronic  Diseases  of  the  Di¬ 
gestive  Organs,  Lungs,  Nerves,  Limbs, 
and  Skin,  and  of  their  Treatment  by 
Water  and  other  Hygienic  means.  $1.50. 

For  Girls;  A  Special  Physiology,  or 
Supplement  to  the  Study  of  General  Phy¬ 
siology.  By  Mrs.  E.  R.  Shepherd.  $1.00. 

Page  (C.  E.,  M.D.) — How  to  Feed 
the  Baby  to  make  her  Healthy  and  Hap¬ 
py.  121110.  Third  edition,  revised  and 
enlarged.  Paper,  50  cents;  extra  cloth, 
75  cents. 

This  is  the  most  important  work  ever  publish¬ 
ed  on  the  subject  of  infant  dietetics. 

- The  Natural  Cure  of  Consump- 

TION,  Constipation,  Bright’s  Disease,  Neu¬ 
ralgia,  Rheumatism,  “Colds”  (Fevers), 
etc.  How  these  Disorders  Originate,  and 
How  to  Prevent  Them.  i2mo,  cloth,  $1.00. 


Gully  (J.  M.,  M.D.)  and  Wilson 
(James,  M.  D.) — Practice  of  the 
Water-Cure,  with  Authenticated  Evi¬ 
dence  of  its  Efficacy  and  Safety.  Con¬ 
taining  a  Detailed  Account  of  the  various 
Processes  used  in  the  Water  Treatment, 
a  Sketch  of  the  History  and  Progress  of 
the  Water-Cure.  50  cents. 

Jacques  (D.  H.,  M.D.) — The  Tem- 

PERaments;  or,  Varieties,  of  Physical 
Constitution  in  Man,  considered  in  their 
relation  to  Mental  Character  and  Practical 
Affairs  of  Life.  With  an  Introduction 
by  H.  S.  Drayton,  A.M.,  Editor  of  the 
Phrenological  Journal.  150  .Portraits 
and  other  Illustrations.  $1.50. 

The  only  work  on  the  Temperaments  now  be¬ 
fore  the  public,  and  treats  of  this  important 
subject  in  a  most  comprehensive  mnaner,  show¬ 
ing  its  bearings  on  marriage,  education  and 
training  of  children,  occupation,  health  and 
disease,  heredity,  etc.,  all  illustrated  with  por¬ 
traits  from  life.  It  tells  how  to  cultivate  or  re¬ 
strain  temperamental  tendencies,  and  is  a  work 
which  should  be  in  the  hands  of  every  student 
of  human  nature. 

- How  to  Grow  Handsome,  or 

Hints  toward  Physical  Perfection,  and 
the  Philosophy  of  Human  Beauty,  show¬ 
ing  How  to  Acquire  and  Retain  Bodily 
Symmetry,  Health,  and  Vigor,  secure 
Long  Life,  and  Avoid  the  Infirmities  and 
Deformities  of  Age.  New  Edition.  $1.00. 

Johnson  (Edward,  M.D.) — Domes- 
tic  Practice  of  Hydropathy,  with 
Fifteen  Engraved  Illustrations  of  impor¬ 
tant  subjects,  from  Drawings  by  Dr.  How¬ 
ard  Johnson.  $1.50. 

White  (Wm.,  M.D.)— Medical  Elec- 
tricity. — A  Manual  for  Students,  show¬ 
ing  the  most  Scientific  and  Rational  Ap¬ 
plication  to  all  forms  of  Diseases,  of  the 
different  Combinations  of  Electricity, 
Galvanism,  Electro-Magnetism,  Magneto- 
Electricity,  and  Human  Magnetism. 
i2mo,  $2.00. 

Transmission  ;  or,  Variations  of  Char¬ 
acter  Through  the  Mother.  By  Georg- 
iana  B.  Kirby.  25  cis. ,  cloth,  50  cts. 
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Peck  (J.  L — The  Human  Feet. — 

Their  Shape*  Dress,  and  Proper  Care. 
Showing  their  Natural,  Perfect  Shape 
and  Construction,  their  present  Deformed 
Condition,  and  how  Flat  Feet,  Distorted 
Toes,  and  other  Defects  are  to  be  Prevent¬ 
ed  or  Corrected,  with  directions  for  Dress¬ 
ing  them  Elegantly  yet  Comfortably,  and 
Hints  upon  Various  Matters  relating  to 
General  Subjects.  Illustrated.  $i.co. 

Pendleton  (Hester,  Mrs.)  —  The 

Parents’  Guide  ;  or,  Human  Develop¬ 
ment  through  Pre-Natal  Influences  and 
Inherited  Tendencies.  Revised  Ed.  $1.25. 

Pereira  (Jonathan,  M.D.,  F.R.S.) — 

Food  and  Diet.  With  observations  on 
the  Dietetical  Regimen,  suited  for  Dis¬ 
ordered  States  of  the  Digestive  Organs, 
and  an  account  of  the  Dietaries  of  some  of 
the  Principal  Metropolitan  and  other  Es¬ 
tablishments  for  Paupers,  Lunatics,  Crim¬ 
inals,  Children,  the  Sick,  etc.  Edited  by 
Charles  A.  Lee,  M.D.  $1.40. 

Shew  (Joel,  M.D.)— The  Family 

Physician. — A  Ready  Prescriber  and 
Hygienic  Adviser.  With  Reference  to 
the  Nature,  Causes,  Prevention,  and 
Treatment  of  Diseases,  Accidents,  and 
Casualties  of  every  kind.  With  a  Glossary 
and  copious  Index.  Illustrated  with  nearly 
Three  Hundred  Engravings.  $3.00. 

- Letters  to  Women  on  Midwifery 

and  Diseases  of  Women. — A  Descrip¬ 
tive  and  Practical  Work,  giving  Treat¬ 
ment  in  Menstruation  and  its  Disorders, 
Chlorosis,  Leucorrhea,  Fluor  Albus,  Pro¬ 
lapsus  Uteri,  Hysteria,  Spinal  Diseases, 
and  other  weaknesses  of  Females,  Preg¬ 
nancy  and  its  Diseases,  Abortion,  Uterine 
Hemorrhage,  and  the  General  Manage¬ 
ment  of  Childbirth,  Nursing,  ecc.  $1.50. 

- Pregnancy  and  Childbirth,  with 

Cases  showing  the  remarkable  Effects  of 
Water  Treatment  in  Mitigating  the  Pains 
and  Perils  of  the  Parturient  State.  50  cts. 

Tobacco:  its  Physical,  Intellectual, 
and  Moral  Effects  on  the  Human  System. 
By  Dr.  Wm.  Alcott.  15  cents. 


Shew  (Joel,  M.D.) — Children,  their 
Hydropathic  Management  in  Health  and 
Disease.  A  Descriptive  and  Practical 
Work,  designed  as  a  Guide  for  Families 
and  Pnysicians.  $1.50. 

Sober  and  Temperate  Life. — The 

Discourses  and  Letters  of  Louis  Cornaro 
on  a  Sober  and  Temperate  Life.  With  a 
Biography  of  the  Author  by  Piero 
Maroncelli,  and  Notes  and  Appendix 
by  John  Burdell.  Paper,  50  cents. 

The  Story  of  a  Stomach. — An  Ego¬ 
tism  by  a  Reformed  Dyspeptic.  75  cents. 

Philosophy  of  the  Water-Cure:  a 

Development  of  the  True  Principles  of 
Health  and  Longevity.  By  John  Balbir- 
nie,  M.D.  Illustrated.  With  the  Con¬ 
fessions  and  Observations  of  Sir  Edward' 
Lytton  Bulwer.  50  cents. 

Chronic  Diseases. — Especially  the 
Nervous  Diseases  of  Women.  25  cents. 

Teeth:  their  Structure,  Disease,  and 
Management,  with  Engravings.  25  cts. 

Consumption,  its  Prevention  and 
Cure  by  the  Swedish-Movement  Cure. 
With  Directions  for  its  Home  Application. 
By  David  Wark,  M.D.  30  cents. 

Notes  on  Beauty,  Vigor,  and  Devel- 

OPMENT  ;  or,  How  to  Acquire  Plumpness 
of  Form,  Strength  of  Limb  and  Beauty 
of  Complexion,  with  Rules  for  Diet  and 
Bathing,  and  a  Series  of  Improved  Phys¬ 
ical  Exercises.  By  William  Milo,  of 
London.  Illustrated.  10  cents. 

Facts  About  Tobacco.  Compiled  by 
Prof.  E.  P.  Thwing.  25  cents. 

Tea  and  Coffee. — Their  PhyrLal, 
Intellectual,  and  Moral  Effects  on  the 
Human  System.  By  Dr.  Alcott.  15  cts. 

Heredity. — Responsibility  and  Par¬ 
entage.  By  Rev.  S.  H.  Platt.  10  cts. 

Special  List. — We  have  in  addition 
to  the  above,  Private  Medical  Works  and 
Treatises.  This  Special  List  will  be  sent 
on  receipt  of  stamp. 
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WORKS  ON  HYGIENE  BY  R  T.  TRALL,  M.D. 


HydiOpathic  Encyclopedia. — A  Sys¬ 
tem  of  Hydropathy  and  Hygiene.  Em¬ 
bracing  Outlines  of  Anatomy,  Illus’ed  ; 
Physiology  of  the  Human  Body  ;  Hygi¬ 
enic  Agencies,  and  the  Preservation  of 
Pleaitli ;  Dietetics  and  Hydropathic  Cook¬ 
ery  ;  Theory  and  Practice  of  Water-Treat¬ 
ment  ;  Special  Pathology  and  Hydro- 
Therapeutics,  including  the  Nature, 
Causes,  Symptoms,  and  T reatment  of  all 
known  Diseases  ;  Application  of  Hydrop¬ 
athy  to  Midwifery  and  the  Nursery,  with 
nearly  One  Thousand  Pages,  including  a 
Glossary.  Designed  as  a  guide  to  Families 
and  Students.  With  numerous  Illus,  2 
vols.  in  one.  $4. 

Uterine  Diseases  &  Displacements. 
A  Practical  Treatise  on  the  Various  Dis¬ 
eases,  Malpositions,  and  Structural  De¬ 
rangements  of  the  Uterus  and  its  Append¬ 
ages.  Fifty-three  Colored  Plates.  $5. 

The  Hygienic  Hand-Book. — Intend¬ 
ed  as  a  Practical  Guide  for  the  Sick- 
Room.  Arranged  alphabetically.  $1.50. 

Illustrated  Family  Gymnasium  — 

Containing  the  most  improved  methods 
of  applying  Gymnastic,  Calisthenic,  Kine- 
sipathic  and  Vocal  Exercises  to  the  Devel¬ 
opment  of  the  Bodily  Organs,  the  invigor- 
ation  of  their  functions,  the  preservation 
of  Health,  and  the  Cure  of  Diseases  and 
Deformities.  With  illustrations.  $1.50. 

The  Hydropathic  Cook-Book,  with 
Recipes  for  Cooking  on  Hygienic  Princi¬ 
ples.  Containing  also,  a  Philosophical 
Exposition  of  the  Relations  of  Food  to 
Health ;  the  Chemical  Elements  and 
Proximate  Constitution  of  Alimentary 
Principles;  the  Nutrit’ve  Properties  of 
all  kinds  of  Aliments  ;  tiie  Relative  Value 
of  Vegetable  and  Animal  Substances ; 
the  Selection  and  Preservation  of  Dietetic 
Material,  etc.  .‘ci.^5. 

Fruits  and  Farinacea  the  Proper 

Food  of  Man. — Being  an  attempt  to 
prove  by  History,  Anatomy,  Physiology, 
and  Chemistry  that  the  Original,  Natural, 
and  Best  Diet  of  Man  is  derived  from  the 
Vegetable  Kingdom.  By  John  Smith. 
With  Notes  by  Trall.  $1.50. 

Digestion  and  Dyspepsia. — A  Com¬ 
plete  Explanation  of  the  Physiology  of 
the  Digestive  Processes,  with  the  Symp¬ 
toms  and  Treatment  of  Dyspepsia  and 
other  Disorders.  Illustrated.  $1.00. 


The  Mother’s  Hygienic  Hand-Book 

for  the  Normal  Development  and  Train¬ 
ing  of  Women  and  Children,  and  the 
Treatment  of  their  Diseases.  $1.00. 

Popular  Physiology. — A  Familiar 
Exposition  of  the  Structures,  Functions, 
and  Relations  of  the  Human  System  and 
the  Preservation  of  Health.  $1.25. 

The  True  Temperance  Platform. — 

An  Exposition  of  the  Fallacy  of  Alcoholic 
Medication,  being  the  substance  of  ad¬ 
dresses  delivered  in  the  Queen’s  Concert 
Rooms,  London.  Paper,  50  cents. 

The  Alcoholic  Controversy. — A  Re¬ 
view  of  the  Westminster  Review  on  the 
Physiological  Errors  of  Teetotalism.  50  c. 

The  Human  Voice. — Its  Anatomy, 

Physiology,  Pathology,  Therapeutics, 
and  Training,  with  Rules  of  Order  for 
Lyceums.  50  cents  ;  cloth,  75  cents. 

The  T rue  Healing  Art ;  or,  Hygienic 

vs.  Drug  Medication.  An  Address 
delivered  before  the  Smithsonian  Institute, 
Washington,  D.  C.  Paper,  25  cents ; 
cloth,  50  cents. 

Water-Cure  for  the  Million. — The 

processes  of  Water-Cure  Explained,  Pop¬ 
ular  Errors  Exposed,  Hygienic  and  Drug 
Medication  Contrasted.  Rules  for  Bath¬ 
ing,  Dieting,  Exercising,  Recipes  for 
Cooking,  etc.,  etc.  Directions  for  Home 
Treatment.  Paper,  25  cts.  ;  cloth,  75  cts. 

Hygeian  Home  Cook-Book;  or, 
Healthful  and  Palatable  Food 
without  Condiments.  A  Book  of 
Recipes.  Paper,  25  cts. ;  cloth,  50  cts. 

Accidents  and  Emergencies,  a  guide 
containing  Directions  for  the  Treatment 
in  Bleeding,  Cuts,  Sprains,  Ruptures, 
Dislocations,  Burns  and  Scalds,  Bites  of 
Mad  Dogs,  Choking,  Poisons,  Fits,  Sun¬ 
strokes,  Drowning,  etc.  By  Alfred  Smee, 
with  Notes  and  additions  by  R.  T.  Trall, 
M.D.  New  and  revised  edition.  25  cts. 

Diseases  of  Throat  and  Lungs. — 
Including  Diphtheria  and  Proper  Treat¬ 
ment.  25  cents. 

The  Bath. — Its  History  and  Uses  in 
Health  and  Disease.  Paper  25c.;  clo.,  50c. 

A  Health  Catechism. — Questions 
and  Answers.  With  Illustrations,  ic  cts. 
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MISCELLANEOUS  WORKS. 


Hand-books  for  Home  Improve- 

ment  (Educational)  ;  comprising, 
“How  to  Write,”  “How  to  Talk,” 
“How  to  Behave,”  and  “How  to  do 
Business.”  One  i2mo  vol.,  $2.00. 

How  to  Write:  a  Pocket  Manual  of 
Composition  and  Letter- Writing.  75  cts. 

H  ow  to  Talk:  a  Pocket  Manual  of 
Conversation  and  Debate,  with  more  than 
Five  Hundred  Common  Mistakes  in 
Speaking  Corrected.  75  cents. 

How  to  Behave  :  a  Pocket  Manual 
of  Republican  Etiquette  and  Guide  to 
Correct  Personal  Habits,  with  Rules  for 
Debating  Societies  and  Deliberative 
Assemblies.  75  cents. 

How  to  Do  Business:  a  Pocket 
Manual  of  Practical  Affairs,  and  a  Guide 
to  Success  in  Life,  with  a  Collection  of 
Legal  and  Commercial  Forms.  75c. 

How  to  Read. — What  and  Why  ;  or, 
Hints  in  Choosing  the  Best  Books,  with 
Classified  List  of  Best  Works  in  Biogra¬ 
phy,  Criticism,  Fine  Arts,  History,  Nov¬ 
els,  Poetry,  Science,  Religion,  Foreign 
Languages,  etc.  By  A.  V.  Petit.  Clo.,  $1. 

H  ow  to  Sing  ;  or,  the  Voice  and  How 
to  Use  it.  By  W.  H.  Daniell.  50c  ;  75c. 

How  to  Conduct  a  Public  Meeting  ; 
or,  The  Chairman’s  Guide  for  Conduct¬ 
ing  Meetings,  Public  and  Private.  15  cts. 

Hopes  and  Helps  for  the  Young  of 
Both  Sexes. — Relating  to  the  Forma¬ 
tion  of  Character,  Choice  of  Avocation, 
Health,  Amusement,  Music,  Conversa¬ 
tion,  Social  Affections,  Courtship  and 
Marriage.  By  Weaver.  $1.25. 

Aims  and  Aids  for  Girls  and  Young 

Women,  on  the  various  Duties  of  Life. 
Including  Physical,  Intellectual,  and  Moral 
Development,  Dress,  Beauty,  Fashion, 
Employment,  Education,  the  Home  Re¬ 
lations,  their  Duties  to  Young  Men,  Mar¬ 
riage,  Womanhood  and  Happiness.  $1.25. 

Ways  of  Life,  showing  the  Right 
Way  and  the  Wrong  Way.  Contrasting 
the  High  Way  and  the  Low  Way  ;  the 
True  Way  and  the  False  Way;  the  Up¬ 
ward  Way  and  the  Downward  Way  ;  the 
Way  of  Honor  and  of  Dishonor.  75  cts. 

The  Christian  Household.—  Embrac- 
•  ing  the  Husband,  Wife,  Father,  Mother, 
Child,  Brother  and  Sister.  $1.00. 


Weaver’s  Works  for  the  Young, 

Comprising  “  Hopes  and  Helps  for  the 
Young  of  Both  Sexes,”  “Aims  and  Aids 
for  Girls  and  Young  Women,”  “Ways 
of  Life ;  or,  the  Right  Way  and  the 
Wrong  Way.”  One  vol.  i2mo.  $2.50. 

The  Right  Word  in  the  Right  Place. 

— A  New  Pocket  Dictionary  and  Reference 
Book.  Embracing  extensive  Collections 
of  Synonyms,  Technical  Terms,  Abbre¬ 
viations,  Foreign  Phrases,  Chapters  on 
Writing  for  the  Press,  Punctuation,  Proof- 
Reading,  and  other  Information.  75  cts. 

How  to  Learn  Short-Hand  ;  or,  The 
Stenographic  Instructor.  An  Improved 
System  of  Short-hand  Writing  arranged 
specially  for  the  use  of  those  desirous  of 
acquiring  the  art  without  the  aid  of  a 
teacher.  By  Arthur  M.  Baker.  25  cents. 

Phonographic  Note  -  Book.  —  For 
Students  and  Reporters.  Double  or  Sin¬ 
gle  ruled.  15  cents. 

The  Emphatic  Diaglott,  Containing 
the  Original  Greek  Text  of  The  New 
Testament,  with  an  Interlineary  Word- 
for-Word  English  Translation ;  a  New 
Emphatic  Version  based  on  the  Interline¬ 
ary  Translation,  on  the  Readings  of  the 
Vatican  Manuscript  (No.  1,200  in  the  Vat¬ 
ican  Library) :  together  with  Illustrative 
and  Explanatory  l  oot  Notes,  and  a  copi¬ 
ous  Selection  of  References  ;  to  the  whole 
of  which  is  added  a  valuable  Alphabetical 
Index.  By  Benjamin  Wilson.*  8S4  pp. 
$4.00  ;  extra  fine  binding  $5.00. 

History  of  Woman  Suffrage. — Illus¬ 
trated  with  Steel  Engravings.  Edited  by 
Elizabeth  Cady  Stanton,  Susan  B.  An¬ 
thony,  Matilda  Joslyn  Gage.  Complete 
in  Three  Octavo  Volumes.  Price  per  Vol¬ 
ume,  Cloth,  $5.00.  Sheep,  $6.50. 

Life  at  Home  ;  or,  The  Family  and 
its  Members.  Including  Husbands  and 
Wives,  Parents,  Children,  Brothers,  Sis¬ 
ters,  Employers  and  Employed,  The  Altar 
in  the  House,  etc.  By  Rev.  William 
Aikman,  D.D.  i2ino,  $1.50  ;  full  gilt  $2. 

A  New  Theory  of  the  Origin  of 
Species.  By  Benj.  G.  Ferris.  £7  \e. 

Man  in  Genesis  and  in  Geology  ,  or, 
the  Biblical  Account  of  Man’s  Creation 
tested  by  Scientific  Theories  of  bis  Origin 
and  Antiquity.  By  Joseph  P.  Thompson, 
D.D.,  LL.D.  $1.00. 
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MISCELLANEOUS  WORKS. 


The  Conversion  of  St.  Paul. — By 
Geo.  Jarvis  Geer,  D.D.  In  three  Parts, 
ist.  Its  Relation  to  Unbelief,  zd.  Its 
False  Uses  and  True.  3d.  Its  Relation  to 
the  Church.  $1.00. 

The  Temperance  Reformation. — Its 
History  from  the  first  Temperance  Soci¬ 
ety  in  the  United  States  to  the  Adoption 
of  the  Maine  Liquor  Law.  $1.50. 

Man  and  Woman,  Considered  in 
their  Relations  to  each  other  and  to  the 
World.  By  H.  C.  Pedder.  Cloth,  $1. 

iEsop’s  Fables. — With  Seventy  Splen¬ 
did  Illustrations.  One  vol.  i2mo,  fancy 
cloth,  gilt  edges,  $1.  People’s  Edition, 
bound  in  boards,  25  cents. 

Pope’s  Essay  on  Man,  with  Illustra¬ 
tions  and  Notes  by  S.  R.  Wells,  iamo, 
tinted  paper,  fancy  cloth,  full  gilt,  price  $1. 
People’s  Edition,  bound  in  boards,  25c. 

Gems  of  Goldsmith:  “The  Travel¬ 
er,”  “The  Deserted  Village,”  “  The  Her¬ 
mit.”  With  notes  and  Original  Illustra¬ 
tions,  and  Biographical  Sketch  of  the 
great  author.  One  vol.,  fancy  cloth,  full 
gilt,  $1.  People’s  Ed.,  bound  in  boards,  25c. 

The  Rime  of  the  Ancient  Mariner. 

In  Seven  Tarts.  By  Samuel  T.  Coleridge. 
With  new  Illustrations  by  Chapman.  One 
vol.,  fancy  cloth,  full  gilt,  $1.  People’s 
Ed.,  bound  in  boards,  25  cents. 

Footprints  of  Life  ;  or,  Faith  and  Na- 

ture  Reconciled. — A  Poem  in  Three 
Parts.  The  Body  ;  The  Soul ;  The  Deity. 
Philip  Harvey,  M.D.  $1.25. 

How  to  Paint. — A  Complete  Compen¬ 
dium  of  the  Art.  Designed  for  the  use 
of  Tradesmen,  Mechanics,  Merchants  and 
Farmers,  and  a  Guide  to  the  Profession¬ 
al  Painter,  Containing  a  plain  Common- 
sense  statement  of  the  Methods  employed 
by  Painters  to  produce  satisfactory  results 
in  Plain  and  Fancy  Painting  of  eveiy  De¬ 
scription,  including  Gilding,  Bronzing, 
Staining,  Graining,  Marbling,  Varnish¬ 
ing,  Polishing,  Kalsomining,  Paper  Hang¬ 
ing,  Striping,  Lettering,  Copying  and 
Ornamenting,  with  Formulas  for  Mixing 
Paint  in  Oil  or  Water.  Description  of 
Various  Pigments  used  :  tools  required, 
etc.  By  F.  B.  Gardner.  $1.00. 


The  Carriage  Painter’s  Illustrated 

Manual,  containing  a  Treatise  on  the 
Art,  Science,  and  Mysteiy  of  Coach,  Car¬ 
riage,  and  Car  Painting.  Including  the 
Improvements  in  Fine  Gilding,  Bronzing; 
Staining,  Varnishing,  Polishing,  Copying, 
Lettering,  Scrolling,  and  Ornamenting. 
By  F.  B.  Gardner.  $1.00. 

How  to  Keep  a  Store,  embodying 
the  Experience  of  Thirty  Years  in  Mer¬ 
chandizing.  By  Samuel  H.  Terry.  $1.50. 

How  to  Raise  Fruits. — A  Hand-book. 
Being  a  Guide  to  the  Cultivation  and 
Management  of  Fruit  Trees,  and  of 
Grapes  and  Small  Fruits.  With  Descrip¬ 
tions  of  the  Best  and  Most  Popular  Varie¬ 
ties.  Illustrated.  By  Thomas  Gregg.  $1. 

How  to  be  Weather-Wise. — A  new 
View  of  our  Weather  System.  By  I.  P. 
Noyes.  25  cents. 

How  to  Live. — Saving  and  Wasting; 
or,  Domestic  Economy  Illustrated  by  the 
Life  of  two  Families  of  Opposite  Charac¬ 
ter,  Habits,  and  Practices,  full  of  Useful 
Lessons  in  Housekeeping,  and  Hints  How 
to  Live,  How  to  Have,  and  How  to  be 
Happy,  including  the  Story  of  “A  Dime 
a  Day,”  by  Solon  Robinson.  $1.25. 

Oratory — Sacred  and  Secular,  or  the 

Extemporaneous  Speaker.  Including  a 
Chairman’s  Guide  for  conducting  Public 
Meetings  according  to  the  best  Parliamen¬ 
tary  forms.  By  Wm.  Pittenger.  $1.25. 

Homes  for  All ;  or,  the  Gravel  Wall. 

A  New,  Cheap,  and  Superior  Mode  of 
Building,  adapted  to  Rich  and  Poor. 
Showing  the  Superiority  of  the  Gravel 
Concrete  over  Brick,  Stone  and  Frame 
Houses  ;  Manner  of  Making  and  Deposit¬ 
ing  it.  By  O.  S.  Fowler.  $1.25. 

The  Model  Potato. — Proper  cultiva¬ 
tion  and  mode  of  cooking.  50  cents. 

Traits  of  Representative  Men.  With 

portraits.  By  Geo.  W.  Bungay.  $1.50. 

Capital  Punishment  ;  or,  the  Proper 

Treatment  of  Criminals,  10  cents. 
“Father  Matthew,  the  Temperance  Apos¬ 
tle,”  10  cents.  “Good  Man’s  Legacy,” 
10  cents.  Alphabet  for  Deaf  and  Dumb, 
10  cents. 
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